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FOR 


VEGETABLE TANNING 
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WATTLE EXTRACT 

WATTLE BARK 
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for 
26 Yeare! 


Almost a century ago—1866— we developed 

the first Gargoyle product for tanners...a 
harness oil made from petroleum. Since then we 
have worked hand in hand with tanners to 

help them make good leather. 


Today we offer you our research facilities... the 
services of leather chemists and of field technicians 
who are specialists in leather oils and their 
correct application ...our line of Gargoyle leather 
oils, greases and specialties, all made under the 
most exacting standards to assure top quality. 


QUALITY 
Our 86 years’ experience, technical facilities 
and products can help improve your position. AND SERVICE 
Give us a call. SINCE 1866 


SOCONY-VACUUM Oil CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y. 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


eral Offices: 500 Fifth Avenue, New York, N. Y 
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MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 


6400 Centennial Boulevard 
NASHVILLE 9, TENNESSEE 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 
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To bring out the best in your leather... 


Specify Cyanamid Tanning Specialties 


CUTRILIN" Bates...the pancreatic “bates 
of choice’’ of the industry, are widely used 
in a variety of leather goods ranging from 
“boots to saddles’. Experienced tanners 
have preferred these bates for over twenty 
years because of their superior action and 
effectiveness in removing constituents of the 
skin not desired in the final leather. 


Other performan e-proved Cyanamid Tanning Specialties include: 


TWECOTAN® Tanning Extracts*... blends to meet specific 
tanning requirements. 
DYEWOODS and Extracts*...a full line for every important need. 


TANAK® Synthetic Tanning Agents... ideal for improving the 
quality of leather during both chrome and vegetable tanning. 


TANAK® MRX Tanning Agent... widely preferred by experienced 
tanners for upgrading white and colored leathers. 


BETASOL® OT Wetting Agent... most powerful wetting agent 
available for tanning. 


Let our staff help you make tests. 


AMERICAN Ganamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION 


30 Rockefeller Plazo, New York 20, I 


‘ 2 4. Y 
». North America yonamid Limited, T to and Mo 


*Made by Taylor White Extracting Company —Cyanamid sole distributors 





ARKO FAT LIQUOKS 


FORMULATED FOR PERFECT 
TAKE-UP AND NOURISHMENT 


ARKO FAT LIQUOR L M:—Especially made for horsehide, 
cow sides glove and garment 
leather. Excellent for goatskin 
glove and garment 


ARKO FAT LIQUOR L C:—A superior oil for deer, pig, cape 
and cabretta glove leather 


ARKO FAT LIQUOR C B:—Processed sulfonated cod oil for 
vegetable leathers. 


ARKO FAT LIQUOR D:—For very fine suede leathers where 


dryness, nourishment and stretch 
are required 


Information, samples and demonstration upon request. 


ARKANSAS COMPANY. lnc. 
Newark, \. J. 


Manufacturers of Industrial Chemicals 
for over 45 years 





Chemicals you hive by 


quality control begins in OUR plant! 


A non-uniform tanning agent can ruin 
your best efforts to produce uniform 
quality leather. That’s why we take such 
care to assure that all TANOLIN® meets 
the highest standards of dependable 
quality. Step by step, from raw mate- 
rial selection and proportioning, to the 
final drying stage, continuous laboratory 
testing controls the quality of this 
famous Martin Dennis product. 


Today, to meet competition of other 
materials, the tanner must produce un- 
varying high-grade leather at reasonable 
costs. TANOLIN, the one-bath chrome 
tan, is your best ally in achieving this 
goal, and fortunately, productive capac- 
ity has been increased to take care of 
your peak requirements. 

Your most exacting requirements can 
be met with one or more of the five 
types of TANOLIN: TANOLIN R, T, KXD, 
225 and (for white leather) W2XD. Our 
representatives, trained in tanning and 
chemistry, can assist you in applying 
TANOLIN as well as our full line of 
fat liquors. 


CHEMICALS FOR THE LEATHER INDUSTRY pr 4@Swp 


THE MARTIN DENNIS COMPANY, A DIVISION OF 
DIAMOND ALKALI COMPANY... CLEVELAND 14, OHIO 
a ee 
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Vill 
Reduce your costs 


Maintain quality 


USE.. BSNL or 


Cfood- 


housekeeping practice 
VA 


Outstanding control of 
microorganisms with 
SYNERGISTIC combinations 
of efficient bactericides 


and fungicides 


Paranitrophenol Solution 


30 per cent in isopropyl alcohol 
BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 


Memphis 8, Tennessee 


G®) Representatives in Most Countries 


MICROORGANISM CONTROL SPECIALISTS 





QUALITY DYESTUFFS 
AND AUXILIARIES 


A complete range of dyes for the coloring 
of all leathers * syntons for retanning and 
bleaching * mold preventives water 


repellents odhesives wetting, dispers- 


ing, emulsifying and finishing agents. 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET +: NEW YORK 14, NEW YORK 
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OUR 154th YEAR 


Natural Dvewood Products 


Logwood 


Fustic ¢ Uy pernic ¢ Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


* 
Coal Tar Dvestufis, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


285 MADISON AVENUE NEW YORK 17, N. Y. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 
Our Branch Offices: 
15 . BELLEVILLE, N. J. DANVERS, MASS. 
Fith CHICAGO, ILL. PHILADELPHIA, PA. 


CAR TORONTO, CANADA 
J MONTREAL, CANADA 
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Your Leathers | ... by penetrating the leather 


rapidly—raising the pH uniformly 


throughout the thickness of 
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Specify SOLVAY AMMONIUM BICARBONATE for quality leathers! 


MICA 


Other Products SOLVAY SALES DIVISION 
gare 40 Rector Street, New York 6, N. Y. 

® CLEANSING SODA XX BRANCH SALES OFFICES 

© SNOWFLAKE* CRYSTALS 2 Fis 9 AO Boston « Charlotte « Chicago + Cincinnati « Cleveland 


Detroit + Houstor + New Orlean + New York 
REG. U. S. PAT. OFF 88 951 Philadelphia - Pittsburgh + St. Louis - Syracuse 


for Tanners 





INTERNATIONAL 


MANUFACTURERS 
LIQUID IMPORTERS: 
MYRABOLAMS 
“EEMACTS WATTLE BARK 


— DIVI-DIVI 
FACTORY VALONIA 
Staten Island, N. Y. ETC. 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 
San Francisco - London, Canada - Boston 


Havana, Cuba - Mexico City, Mexico 


“LUNA" 
BRAND 
COLD WATER SOLUBLE 


"SUPREMO" 
BRAND 
SOLID-ORDINARY 


QUEBRACHO EXTRACTS 


Sole Distributing Agents North America 
VALONIA EXTRACT "S. E. N. S." 





1. Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys sh 
there is eno nestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown abov 


ow that 


are converted under chem- 
ical control at extract plants, insuring a 


steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


f Chestnut Extract 


BD. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation ts required 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 


more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 


pounds of plump leather per unit of tannin 
than any other tanning material 


Vegetable Tan Yard Vieid 
Tannin white weight 

Chestnut Wood Extract 

Tanning Material A 

Tanning Material B 


Calculate your tanning maternal costs on a 
leather basis as well as on a tan unit basis 
Mead Chestnut Extract, producing four to 
Six pounds more leather, means positive 
savings. 





thinks ahead with leather 


She will look smart 
wherever she goes! 


D ss. probably wouldn't know, 
but she’s wearing Derma Blue 
2B, made by Sandoz. 


She may never have heard of sta- 
bility against changes of pH or of level 
dyeing, but those are two of the 
qualities which have made Derma 
Colors a favorite among leather 
goods manufacturers. Derma Colors 
have excellent solubility, glaze well, 
and have good covering power. 


Derma Blue 2B is especially suited 


for chrome-tanned leather. It is used 
as a self shade on calf and kid suede, 
and also as a shading dye for devel- 
oped black. It is affected very little 
by diazotizing and coupling with 
MTD, and makes a good base for 
popular Navy shades on grain and 
suede. 


Sandoz Chemical Works, Inc., 61-63 Van 
Dom Street, New York 13, N. Y. Also Boston, 
Charlotte, Chicago, Fairlawn, Philadelphia, 
Providence, Los Angeles and Toronto. 





TOUGHNESS 
in leathers 


A 
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Synthetic tanning agent OrotaNn TV produces 
high-quality, tough-grained leather of outstanding 
strength in less time. Finished leather is full 

and plump with a high degree of tannage. And 
excellent solubilizing, penetrating and bleaching 


qualities assure rapid, uniform tanning. 


A complete tan in itself, OROTAN is thoroughly 
compatible with vegetable tans, and may be used 


blends to reduce sludging. 


Full technical information on Orotan TV is 


yours for the asking. 
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CHEMICALS FOR INDUSTRY 


Onortan is a trade-mark, Reg. U.S. Pat. Off 
and in principal foreign countries 


ROHM ¢ HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





6 : yous of specialized experience 


work for you... profitably 


ATLAS 


Guaranteed OILS 


© NEATSFOOT OILS 
© SULPHONATED COD OILS 


© SULPHONATED 
NEATSFOOT OILS 


© SPLIT OILS 


© MOELLONS, and many 
specialty Products 
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® For over half a century, ATLAS has 
been a leader in the production of 
Quality Oils for the Tanning Industry, 
through extensive research to serve 
you better. ATLAS specialized 
research, plus many years of practical 
experience in the production of 
consistently high-quality, guaranteed 
oils is your assurance of uniformity 

to meet definite specifications. Give 
your leathers the ‘quality look" 

with ATLAS Oils. 


ATLAS Refinery, Inc. 


A Name and Symbol 


Pre-eminent in the Tannery Industry 


142 LOCKWOOD ST. NEWARK 5, N. J. 
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For Precision Control of Unhatring 
use HOOKER sodium sulfhydrate... 


@® Thanks to Hooker Sodium Sulfhydrate, you can ad- 
just the sulfide and alkali strength of unhairing solu- 
tions exactly as you wish. 


This is because Hooker Sodium Sulfhydrate in lime 
forms only half as much caustic soda as the same 
quantity of Sodium Sulfide forms. 


Alkalinity may be increased, without changing sul- 
fiditv, by adding controlled amounts of Hooker 
Sodium Sulfide or Hooker Caustic Soda. 


Phis precision control of solutions ends hide injury 
from high alkalinity, and assures production of 
stronger, cleaner, better grained leather. Lower alka- 
linity limits attack on the hair, giving greater yields 
of better quality product. 


Hooker Sodium Sulfhydrate flakes dissolve rapidly 


even in cold water, producing a clear solution which 
can be used at once. There is practically no sedi- 


mentation even after long standing. 


And Hooker Sodium Sulfhydrate saves you 40° on 
chemical handling and storage—-because you need 
only 60°, as much to obtain the same sulfidity as 
with double strength Sodium Sulfide 


Hooker Bulletin 500 tells more about Sulfhydrate 
Unhairing Solutions. It suggests procedures for 
calfskins, hides for sole lectrers, for side and 
upper leathers, and for specialties. A copy wil! be 
sent you free when requested on your company 
letterhead 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 
NEW YORK, N.Y. © WILMINGTON, CALIF. 


TACOMA, WASH HOOKE R 
CHEMICALS 


CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE ® 


CHLORINE ° SODIUM TETRASULFIDE ° SODIUM SULFIDE 
10-1397 
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STANDARDIZE 


SUPREME 
QUALITY 


THEY GIVE ‘CHARACTER’ 


§ OE aie 4 For beautifying leathers of all types 
a HABU-COAT Finishes by HADLEY’S 

: comprise the newest formulations in 

G ; RM E NT a any color range... for application by 
swab or spray. Modern laboratory 

facilities assure controlled quality 


G ’ OVE 4 that meets the high standard de- 
4 manded by the leather industry. 


; : 4 All finishes are customized to 
L GGAGE : your sescifications. Send us 


your swatches. 


Y CONTR 


In Chicago..W.C. BARRY 933 .N. 35th, Milwaukee, Wis 
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Serving You 
in52Z 


Dyes for Leathe 


Calco believes that constant improvement in the 
production and application of leather dyes 
is the key to better service. 


Our sales force, as a result of long practical experience in 
working with leather, can help you in many ways. 


Free to advance their own ideas to guide you in selecting 

the right dyes for the job, they are continually showing us the 
way to improve our own products and services. That 

is the reason why we are able to promise you dye-service 
that’s intelligent, ever alert, to help you 

do your job still better. 


AMERICAN Granamid COMPANY 


CALCO CHEMICAL DIVISION. DYESTUFF DEPARTMENT 

BOUND BROOK, NEW JERSEY 

NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, CHARLOTTE, PROVIDENCE 

REPRESENTED IN CANADA BY NORTH AMERICAN CYANAMID LIMITED, CALCO CHEMICAL DIVISION 
MONTREAL —TORONTO 





QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘“‘PUREX” 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 


PLATE 


T 
RIVER 


IMPORT AND EXPORT CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





DEVELOPMENT AND 


INTRODUCTION OF 





BECKMAN PHOTOELECTRIC 


QUARTZ SPECTROPHOTOMETER 


IN OUR STOCK FOR IMMEDIATE SHIPMENT 


9101-A2. 
A if ntained 


€ Cc 


QUARTZ SPECTROPHOTOMETER, Beckman Photoelectric. 
unit with which a wide variety of research and control work can be conducted 
nvenience f n 
ith scale app 10 ng, readable and reproducible to 0.1 
O mmu in the infrared, with scale accuracy to 
nic amplifier makes possible direct 
} 


density Switch position ‘0 pro 
cale for more accurate reading 


witt 
Weavelen 
mmu in the ultraviolet 
Built-in potentiometer 


mmu 4 
ige transmi 


| 
and electr 
ion and 


f the transmission 





reading 
n 


i 
ransmission 
vided with a liquid-c cast metal lame 
yen and mercury 

addition, a resist 
{ 


is attached 


led 
lamps m 
r 


unted 


} 


photometry 
9101-A2. Quartz spectrophotometer, Beckman Photoelectric, Model DU, (No. 2400), range 
320 to 1000 mmu t with € t tungster mp it quid 


1,250.00 


9101-B2. Ditto, Model DUV, range 220 to 1000 mmu, ) 
th an en nd } e nF n nte 
"1,575.00 


w 


maintain a qualified technological staff for consultation, repair and 
us. 


We 
service in connection with above and similar instruments sold by 


ARTHUR H. THOMAS COMPANY 
LABORATORY APPARATUS AND REAGENTS 


WASHINGTON SQUARE 
5. PA 


WwesT 
PHILADELPHIA 
N UNION WUX ANE 


WESTER BEt SYSTEM PH.72 
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CORRECTIONS 


article “Application of Statistics 
nin ; Py the December 1951 Journal. 
Page 677, Treatment G, change M. R. to 3% M. M. R. Page 
679, 1st paragraph, change Fig t ‘ad Fig. 2. Item XIII, change XII 
X, XII} to XI and NIV to XII. Item NIV, change XV to XIIT in two 
Page 680, Item XVII, 


a(t + 1) x M.S. error x 2.0* 
Vx a =1 


+ . 66.99 oF . jum 
0 the value for , Table of t!, ata probability level (P 


of 0.05 for 60 D.F. 


nge Xl t XVI. Page 681, last paragrap! , change D.F 


O83, reference 4. cl ange 1942 to 1947; referen 


COUNCIL MEETING MINUTES 
AMERICAN LEATHER CHEMISTS ASSOCIATION 


November 8, 1951 


Philadelphia, Pennsylvania 


invitation of Mr. Rogers at the Eastern Regional 


lannin Analysis and Leather Finishes Committees 


alled to order at 10.00 A.M. by President Koppenhoefer 


were welcomed by Dr. Lothrop, Assistant Director of 


arrangements were made for those who desired to visit 
the Laboratory. 


were present and Messrs. Williams, Teas, and Thayer 


June 10th and 13th meetings were given final approval. 


ails of the annual meeting, June Ist 


rth th 1 


ie det 


fth at Swampscott, Massach Council approved the charge of a fee of 
$1.50 for golf re ri n and agreed to furnish a $400.00 budget to golf 
all golf registration f lited to this fund. 
fter considerable diss ion Council approved the continuation of the 
practice of publishing the di ions of papers at the Annual Meeting, and 
the employment of a local stenotypist which would effect some economy. The 
budget as presented by Mr. Thayer was approved. Council also approved the 
Convention Committee's suggestion with regard to the banquet gratuity 
Dr. .. S. Flinn’s report and proposals of November 2nd were discussed. 


His recommendation that the Association purchase a portable loud-speaker 





COUNCIL MEETING MINUTES 


was tabled because it was felt that the cost involved could not be justified. 


Further suggestions with reference to registration fees were tabled in light 


of the present Convention Chairman’s plan in this respect. 

Messrs. Collins and Kremen were appointed a committee to audit the 
Association’s books. Their report was submitted and is being published in 
the Journal. 


Copies of the new advertising contract and membership applications were 
distributed to all members and approved. 

Council authorized the printing of 1,000 copies of the By-Laws. Copies will 
be furnished to members upon written request. 

At the request of the Awards Committee, Council discussed the clarifica- 
tion of the Winheim Award. After agreement on several aspects, Dr. Windus 
was delegated to write supplementary rules for this award, which are as 
follows: 

“The Award is to be given to any regularly registered student of 
a United States educational institution. 

“It is to be based upon work publicly presented or published within 
two years after the graduation of the student. 

“The research shall be directly related to the leather industry or 
shall make a significant fundamental contribution to the welfare of 
the industry.” 

The Secretary was requested to advise the Nominating Committee of their 
responsibility . 

Council took cognizance of the procedures by which the Association might 
assist the Tanners’ Council in their present program on promotion of the 
utilization of leather and as a result of discussions the following motions 
were made by Mr. Morrison, seconded by Dr. Windus and unanimously 
approved by Council. 

Motion No.1. A committee of at least 15 persons be appointed to serve 
in an advisory capacity to the Tanners’ Council in their 
promotional activity. 

Motion No.2. The President of the A.L.C.A. to write to the Executive 
Vice President and the Board of Directors of the Tanners’ 
Council and offer the services of the committee. 

Dean Williams reported on the status of the Journal. Dr. Koppenhoefer 
reported on his representation of the A.L.C.A. at the American Chemical 
Society’s 75th Anniversary. 

Messrs. John H. Davis, F. P. Luvisi, Frank F. Marshall, and A. M. Bryden 
were approved as added members to the Tannin Analysis Committee. 

Mr. Jack Wagoner was appointed to the Chairmanship of the Stream 
Pollution Subcommittee to succeed H. T. Reuning who resigned. 

Mr. Frank Marshall discussed briefly with Council the matter of his firm 
manufacturing standard hide powder, and he is to submit a proposal to 





LEATHER CHEMISTS ASSOCIATION 


} ] 
mutually ayret¢ able pial 


wader 
al committee 
rt attached). 


‘ommittee l 
it 5:00 P 


meeting aay 


submitted, 


ret 


Frep O’FLAHERTY, S 


LEATHER CHEMISTS ASSOCIATION 


AMERICAN 
MEETING, NOVEMBER 8, 1951 


COUNCIL 


EASTERN REGIONAI 
U.S. DEPARTMENT OF AGRICULTURI 


RESEARCH LABORATORY 


PHILADELPHIA 


REPORT OF THE TECHNICAL COMMITTE! 


lechnical Committee, I described to ¢ 


ore giving a report on the ‘ouncil 
a delegate of the American Leather Chemists Association to the 
he International Union of Leather Chemis 


t 


Conference of the 
t tl t time was <¢ 


rt | forwarded at tha 


published in the Journal 
ork in members for the Internationa 
Mr. Kay, r representative International Commission 
\nalysis, hi ‘en it ponder M. Queroix and hopes 
he method of analysis of tannin material 


progress by some of 


or 


t 


ntative 


en 
lelander, our represe 


Analy SIs, Na 


mmiuttee 


meeting, Mr. R wers has 
Committees, replacing Mr 


ling with f the Determination of Hide 


The Sub-committee dealing 


Substance hz been transferred fr 


| ider Roger \Ir. Kay continues 


} lac cu 


tanning 


mittec 


Kay’s report on the Hide Substan¢ 
he Edit for publication. Kay feels 


sent to the ltor 1 

agreement among different laboratories and 

the Bureau of Standards for further study. 
t 


The Tannin Analysis Committee met 


warded in due time 





COUNCIL MEETING 


had presented a report to Council which I circulated. The 

nittee on the analysis of chrome leather for Total Sulfates 

lisplacement in place of the present official disodium phos- 

hod was reported on. The work showed that using the same equiva- 

quantity of alkali in the form of ammonia gave results in agreement 
with the present official method. Before making this new method provisional, 
I felt that further work should be done exploring the use of more and less 
onia. If the results are satisfactory, we should then have a new method 

he Determination of Total Sulfates of Chrome Leather. Council agreed 


1 rovest} 
S suggestion. 


No new report 


Mr. Maeser has submitted revised methods for the new methods booklet 


which will be published shortly. 


Preparat ry Tannin Operations 
\ letter from the Chairman, Dr. Merrill, was read. Council agreed on 
Merrill’s suggestions. 
The revised method for the Determination of Fats by chloroform has been 
reported on and sent to the Editor for publication. 
The work on hide substance is reported above under Vegetable Leathers. 
\lerrill’s suggestions for establishing three sub-committees was agreed to: 
1. Kxamination raw skin, etc. Dr. Roddy to be Chairman. 
) “Xamina I fats, etc. Mr. Retzsch to be Chairman. 


3. Examination of miscellaneous acids, etc. Dr. Merrill to be invited to 


mmittees would be mostly consulting the litera- 


work be completed in time for insertion in the 
to be ready by about December 15th. Turley will 
‘se matters 
sal to establish a sub-committee on a method for the Ex- 
f Dyes was discussed. O'Flaherty has a fellow who has worked 
he method is ready for publication. Therefore, the setting up 
sub-committee was left in abeyance for the time being. 
New Analytical Techniques 
No report. 
Tannery Pra 
No report. 
Since the last Council meeting Mr. Reuning has resigned and President 
Koppenhoefer has expressed the thanks of Council for Mr. Reuning’s past 


yn 


associati 
The appointment of Mr. John F. Wagoner as Chairman of the Stream 


Pollution Sub-Committee was confirmed. 
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Standards and Specification 


Nr lelander submitted a report to the effect that his committee did not 


igree with the ugvestion that the position for the physical properties of 


\rmy Retan leather would be 


suitable for the examination of the chemical 


l 


properties of sole leather 
uncil authorized Mr. Telander to contact the Bureau of Standards and 
he viewpoint of our committee 
inishe 
Leather Finish Committee met under Chairman C. P. McKee. 
port of their deliberations will be forwarded. 
Standard Hide P uder 
Mr. Marshall was asked to submit a proposal whereby the process for the 
manufacture of hide powder could become the property of the Association 


Mr. Marshall took this under advisement and will report later 


H. G. Tur ey, 


Tec Ani al Com mittees Coordinator. 


The Influence of Chrome Tannage and Moisture 
Content on the Dielectric Constant of Calfskin Collagen 


By S. S. Kremen*t 


Science in Tanning Research 
1 Tanners’ Council of America 
lniversity of Cincinnati 


Cincinnatt, Ohite 


to an examination of the effect of chrome 
properties and thermal stability of depickled 

It was concluded that the data supported the 
mnditions, a significant portion of the water 

in the “bound” state, and that this rela- 

altered by chrome tannage. A review of the 
there was strong evidence for the belief that the 
legen could bind water from the vapor phase at 
n was largely, if not entirely, due to the effect 


the polar sid ain oups The fact that chrome tannage did not signi- 


ticantly affect mean that chrome tannage might 
not necessarily It was further felt that the data 
were not in deposition” theory of McLaughlin 
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To investigate this question further, the measurement of the effects of 
chrome tannage and moisture content on the dielectric constant of calfskin 
collagen was undertaken. The only previous instance where this technique 
has been applied to collagen and leather has been the work of Compton $. 

He employed the dielectric constant method to study the retained water 
of bated calfskin and tanned calfskin. He concluded that tannage with 
quebracho extract significantly lowered the water-binding capacity of the 
calfskin. His data showed that chrome tannage lowered it by an insignificant 
amount, if at all. He concluded that the bated hide could bind between 44 
and 47 per cent of its weight of water. 

Any consideration of Compton’s results must take cognizance of his 


methods and instrumentation. He determined the dielectric constants of 


skin squares at various moisture levels between the plates of a parallel plate 


condenser. ‘The investigation was made at a frequency of 1000 cycles per 
second. ‘The actual moisture range in which measurements were made 
was from about 14 to 26 per cent. 

In practice, the measurement of the dielectric constant of a porous, fibrous 
material such as leather presents a special problem. Actually the apparent 
volume of leather is much greater than its true volume. Measurements of 
the true density of leather®,!? have indicated that about two-thirds of 
the volume of leather is empty space. Any method of measurement of the 
dielectric constant must consider the fact that the dielectric constant of this 
air space is unity. At higher moisture levels where a good part of the voids 
may be filled by water, this error may not be too serious. On the other hand, 
the low frequency which was employed means that errors in measurement 
due to conductance and polarization may be large, and this may well account 
for some of the extremely high values of dielectric constant that were reported 
at higher moisture level 


Nevertheless, Compton did obtain a measure of the change in electrical 


properties of collagen as a function of varying moisture content, and his 


results may well have been proportional to the “true” dielectric constant 


values. If so, his conclusions might be accepted as essentially correct. 
The dielectric constant techniques which are described in the experimental 
section of this paper represent an attempt to overcome some of the objections 
and limitations to Compton’s work that have been noted. The dielectric 


constant method is capable of providing information which may permit an 
estimation of the amount of bound water. It may also provide information 
as to the character of this entity. That is to say, it can reveal the presence ol 
bound water, and also provide some appraisal of the strength of the binding 


under different conditions. 
I.XPERIMENTAL METHODS 
Recent advances in the field of electronic instrumentation have provided 


the means of constructing an instrument which would be capable of greater 
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subject to errors caused by polarization ” 
iductanc onstruction of this particular instrument, its operat- 
haracteristics, and the basic technique of dielectric constant measurement 


ive already been described 7, *% In the series of experiments herein described, 
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all measurements of the dielectric constants were made at a frequency of 
11.184 m.c.s. A simplified schematic circuit diagram is shown in Figure 1. 
Condenser C, is equipped with a vernier dial which permitted changes in 


capacity of the order of 0.1 micro-microfarad to be accurately measured. 


The circuit is initially tuned by appropriate setting of the variable condenser 


C,. A minimum reading on the tuning meter indicates that the circuit is 
tuned to resonance. The material to be studied is placed in condenser C,,. 
The right side of Figure 1 shows a diagramatic representation of the construc- 
tion of C,,. The diameter of the upper plate of the condenser was 78 inch. 
Condenser C,, was also equipped with a micrometer to allow for accurate 
adjustment of the distance between the condenser plates. The design of the 
condenser also permitted the dielectric constants of liquid samples to be 
studied. 


After the sample is placed in C,, a change in the total capacity between 
points 1 and 3 results. The circuit may now be restored to resonance by 
changing the capacity of C, until the total capacity between points 1 and 3 
is restored to the initial value. The vernier dial on C; permits this capacity 
change to be accurately measured, and the dielectric constant of the unkown 
material may then be calculated. 

C, is a fixed-value mica condenser with low leakage resistance which serves 
to extend the range of measurement of the dielectric constant of increasingly 
wetter samples, and which serves to keep direct current out of the measuring 
condenser circuit. Its capacity in comparison to that of C,, is so large that 
it does not effectively influence the total capacity between Points 1 and 3. 


It has already been noted that the porous and fibrous character of leather 
means that a direct measurement of the dielectric properties in a parallel 
plate condenser must yield only an ‘‘apparent”’ dielectric constant, which is 
probably related mathematically to the true value. There is a procedure, 
called the immersion method which may be used to measure the true di- 
electric constant values of porous solids. Errera and Sack 4 have described 
the application of this procedure to the measurements of the dielectric 


constants of natural and synthetic fibers such as hair, wool, nylon, etc. 


The immersion technique utilizes the following procedure: A number of 
solvents and mixtures of solvents are prepared. Pure solvents whose dielectric 
constants have been reliably determined, and the values of which are un- 
questioned in the literature, are placed in the measuring condenser, C,,. 
The dial reading on C, which results after the circuit is retuned is noted. 
A plot of dial readings against known dielectric constants of the solvents 
may then be made. Figure 2 A illustrates such a calibration curve. (The 
data for this curve are to be found in Table 1). This calibration curve then 
permits the dielectric constants of solvent mixtures to be calculated from the 


dial readings which they give when they are placed in the instrument. 
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PIGURE 2A 
CALIBRATION CURVE FOR DETERMINING 
THE DIELECTRIC CONSTANTS OF LIQUIDS 


(DATA FROM PURE SOLVENTS IN 
TABLE I) 
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Samples of skin or leather are prepared by splitting to a uniform thickness, 
and then cutting into circular discs whose diameter is equal to that of the 
upper plate of the measuring condenser Ihe 


hours in the various solvents in order to 


samples are immersed for 48 
insure that complete penetration 
and filling of the interspaces has occurred 


the plate of t+. and the condenser ts filled with solvent to a definite level, 


which is constant for all determinations. The circuit is 


The sample is then placed between 


retuned, and the reading 
of C, is noted. ‘The difference in the readings of C, which are caused by the 
addition of the sample to the solvent may be calculated. This difference 
is plotted against the known dielectric constant of the solvent or solvent 
mixture. If solvents, having a suitable range of dielectric constants are chosen, 
both positive and negative differences are obtained. Therefore the curve 
must cross the axis (the line where the change is zero). The value of the dielec- 
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tric constant at the point where the curve crosses the axis is taken as the true 
dielectric constant of the sample. The reason is that under such conditions 
the dielectric constant of the skin and the solvent must be identical, as no 
change is produced in the instrument response by the addition of the sample. 
The data for a typical determination are to be found in Table 1. The results 
are plotted in Figure 2 B. They also show that the method is independent 
of the nature of the solvents that are used. 


TABLE | 
Example of Immersion Readings on Dry Chrome Tanned Calfskin 


Dial Reading 


Dielectric Solution Change in Dial 
Constant Solution and Skin Reading | ) 


89 83.9 82 
24 83.0 81 
8 83. 82. 
0 81. 80. 
1 80 80. 
0 78, 
34 Few 78 
76.! 
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Series A-mixture of carbon tetrachloride and propylene dichloride 

Series B-mixture of n-hexane and o-nitrotoleune 

Dielectric Constant of Series A and B determined from Calibration Curve — Fig. 2 A. 
Dielectric Constant of the pure solvents are taken from the literature. 

Interplate Distance—0 .048” 

Frequency—11.184 m.c.s. 

Series Condenser—130 mfd. 


(to block D. C., bypass R. F.—large enough to maintain linearity in range studied) 


This technique has certain limitations. The solvents must be immiscible 
with water, insofar as practical, and incapable of reacting with the protein. 
This greatly limits the choice of solvents and the span of the dielectric 
constant range which may be studied. The solvents which met the require- 
ments to the greatest extent were the chlorinated paraffin compounds: 
carbon tetrachloride, chloroform, and ethylene and propylene dichloride. 
Intermediate values of dielectric constant were obtained by mixing these 


solvents in suitable proportions, Mixtures of n-hexane and o-nitrotoluene 
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FIGURE 2 B 
(DATA FROM TABLE I) 
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having the same dielectric constants as the chlorinated paraffin mixtures 
were also used to assure that the procedure was independent of the nature 
of the solvent system. The highest dielectric constant obtainable (that of 
pure ethylene dichl sride) was 10.6, which limited the use of the immersion 
technique to a moisture range of approximately 0-30 per cent. 

It was also found to be possible to obtain an estimation of the true dielectric 
constants at moisture values above 30 per cent, and as high as 50 per cent. 
he method which was used was as follows: Pieces were placed in the mea- 
suring condenser, without solvent, and the readings thus obtained were noted. 
From these readings, and a calibration curve of liquids of known dielectric 
constant, an arbitrary value, termed an apparent dielectric constant was 
calculated for the sample. This procedure treated the leather disc as a homo- 
geneous material which occupied the effective space between the condenser 


plates, and the dielectric constant value thus derived was the same as that 


for a liquid or gas which actually would homogeneously occupy the space 
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in the condenser. Because such a large part of the effective volume in this 


technique is air, the dielectric constant values thus determined are much 


lower than the true values at low moisture levels, but they approach th> 


true values as the moisture content approaches saturation. 

This procedure is limited only by the tuning range of C, and the loading 
capacity of the oscillator. In practice, this permitted measurements on pieces 
having moisture contents as high as 50-55 per cent. By plotting the moisture- 
apparent dielectric constant curve and the moisture-true dielectric 
constant curve, a graphical relationship between the two values could be 
established. This might permit calculation of the true dielectric constant 
values from the apparent values, subject to all the limitations and errors of 
extrapolation procedures. 

The results of the direct and immersion values for the dielectric constants 
of untanned and chrome-tanned calfskin at various moisture values are 
shown in Table II. 


rABLE Il 


Chemical Analyses and Dielectric Constant Measurements 
Chemical Analysis — (Dry Basis) 


Untanned Chrome-Tanned 


Lipid Trace Trace 
Ash 7 3.48 
Hide Substance 100°; 92 5 
Chrome Oxide 0 
Shrink. Temp 60°C 


( 


pH 5.55 
Thickness — 0.060" 
Frequency—11.184 m.c.s 

Series Condenser—2500 mmfd. 


Untanned Chrome-Tanned 


Dielectric Dielectric gm. HO Dielectric Dielectric 
Constant Constant per Constant Constant 
Immersion) (Direct gm. H.S Immersion Direct 


0 32 0 4.6 34 


39 me ee 50 
5: 150 3 62 
178 6 80 


33 ) 


0.098 
0.130 
0.147 
0.199 
0.234 

286 

395 
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314 
316 
475 


84 
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\ chemical analysis of the skin and leather is also contained in Table II. 
\ rectified log-log plot of the dielectric constant values against the moisture 


content on the hide substance basis is shown in Fig. 3. 
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The fact that a variety of solvents were used to attain the results is proof 
that the immersion method is independent of the nature of the solvent which 
is used. Additional work, not recorded here, indicated the reproducibility 
of the procedure, which strenthened the assumption that uniform and com- 
plete penetration of the immersion solvent was achieved. Observations 
(float or sink) of the behavior of the skin pieces in solutions of varying 
specific gravity were correlated with the values reported *, '? for the true 
density of skin and leather. Good agreement was found, which was taken as 
additional evidence of complete penetration. 


Discussion 
‘These results indicate the following: 


1) The true dielectric constant of depickled dry calf-skin (16 hrs. 
vacuum oven, 75° C.) is approximately 4. This is a reasonable 
value, and in excellent agreement with the results reported 
by Errera and Sack for other fibrous proteins. 

The true dielectric constant of dry chrome-tanned calfskin is 
practically the same. 

The apparent dielectric constants for dry untanned and chrome 
tanned skin are the same, about 1.3. 

When either true or apparent dielectric constant values are plot- 

ted against moisture content on the hide substance basis, the 
values for the chrome tanned and untanned skin may be plotted 


on the same line over the entire moisture range studied. 


The results also suggest that there is a relatively small increase in dielectric 
constant per unit moisture increase at levels below 30°07). Above 35°¢ mois- 
ture, the increase in dielectric constant per unit increase in moisture is rela- 
tively large. This indicates that if there is a transition from a region where 
bount water predominates to one where free water predominates, it occurs 
in the region of 30-35°7 moisture, or in the region of 0.4-0.5 gm. water per 
gm. of hide substance. This is generally in accord with the values for collagen 
and gelatin which are available in the literature from other means of mea- 
surement!, %, ?!. 


SUMMARY AND CONCLUSIONS 


All of the experimental data in this work have indicated that chrome 
tannage has produced no alteration in the dielectric properties of skin col- 


lagen overa wide range of moisture content. If chrome tannage importantly 


involved the functional groups, especially the polar ones, a significant change 
in the dielectric constant, particularly at higher moisture values, might be 
expected. The opposite has been found to be the case, experimentally, and 
there is a significant supporting literature based on other experimental 


methods to support these conclusions 3, 5, §, 
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PANNING WITH POLYHYDRIC PHENOLS 





Tanning with Polyhydric Phenols and Aldehydes** 
By Watiace Winbus 


John R. Evans & Co., 
Camden, New Jerse 


INTRODUCTION 


The fundamental principle of this tannage ! is to form the tanning agent in 
the presence of the skin or hide to be tanned. ‘This permits the use of raw 
materials in their free, uncombined state and has advantages from the stand- 

f efficiency, economy and flexibility. It also permits the formation 

i ‘nit containing no sulfonic acid groups, which have their own 
undesirable effect. 

‘ 


practical conditions of tanning, namely the use of a dilute 


aqueous solution at room temperature, a very reactive polyhydric phenol 


and a water soluble aldehyde are required. "Two polyhydric phenols, namely 


resorcinol and pyrogallol and several aldehydes, such as formaldehyde, 


»t 


aldehyde, crotonaldehyde, furfural and benzaldehyde meet these chemi- 


cal requirements. Each aldehyde with either resorcinol or pyrogallol produces 


Act 


ir less degree, but for both practical and technical 


rcinol and formaldehyde are being used in production. 
the tannage requires that the rate of formation of the tanning 
adjusted to the rate of tanning. This is simple in the case of thin 
‘n skins and no special precautions are necessary. On hides the reaction 
must be slowed to obtain uniform tanning, primarily by control of the ionized 
acidity or pH of the lsquor. ‘Temperature, length of liquor and quantities of 
icals are also important factors which must be uniform. 
from the formation of the tanning agent in the presence of the 
the only other unusual features of the tannage are the use of a high 
and high ratio of formaldehyde to resorcinol. The useful pH range 
for the drum tannage of pickled stock is 0.5 to 1.5. For maximum fullness it is 
necessary to use three moles of formaldehyde to one of resorcinol. 

‘here is very little literature on this subject. Zink? claims the use of 
esorcinol and formaldehyde, but in the wrong ratios and under impractical 
onditions which do not produce saleable leather. R“mer* suggests the alter- 

use in separate liquors of alpha-naphthylamine hydrochloride or re- 
orcinol and formaldehyde. The only example given refers to the first com- 
pound. Again, satisfactory leather is not produced. Resorcinol has been 
included in the preparation of various synthetic tans in the laboratory, but 
this involves a preformed tanning material. Wolesensky ‘4, in the Bureau of 


Standards, did excellent pioneering research in this field. In the course of an 


Forty-Seventh Annual Meeting of the American Leather Chemists Association 
12, 1951 


ed trade mark of this tannage and the leather resulting therefrom 
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nvestigation of various phenols and aldehydes he prepared a product from 
the reaction of one mole of resorcinol and not more than one-half mole of 


the latter to permit water solubility. Highberger, Bump and 


4 


te rmaldehyde, 
O'Flaherty * used resorcinol and furfural in the same molal ratios to prepare 


i synthetic tan for use with lignosulfonates. Both products were tested in 


i sole leather procedure, using relatively large amounts. These preformed 
ynthetic tans do not produce either maximum fullness or hydrothermal 


tability from a small amount of tanning material for reasons which will 


ippeal later 


PROCEDURE 


The nature of the tannage is explained most readily by the use of typical 


ormulas. It is understood that the conditions can be varied over a wide 


ange for different purposes. Procedure | gives an outline for a production 
pury 


rack of cow hide upper leather. 


PROCEDURE | 


Cow Hide Upper Leather 
Pack 1000 Ibs. wrung, split pickle weight. 
107 center panels (wide bellies cropped off). 
Drum speed 8 r. p. m. 
Formula 
Salt ("4 Ibs. per gal.) 100 Ibs. 
6:00 A.M Water at 65° F. 200 gal. 
Run 20 min. pH 2.1 Temp. 65° F. 
Resorcinol, tech. 60 lbs. 6% 
Water at 65° F. * 30 gal. 
Run 30 min. 


Formaldehyde (37° by weight) 140 lbs. 14% 
Run 1 hr. pH 2.0 Temp. 72° F. 
Sulfuric acid 10 Ibs. 


Water 


15 gal. 
Run 1 hr. pH 1.1 Titration 39 Temp. 76° F. 
Run continuously. 

2:00 P.M. = pH 1.1 Titration 36 Temp. 92° F. 


8:00 P.M. Liquor free of resorcinol. Drum shut down overnight. 


Temp. 112° F. 

Next Day 

7:00 A.M. pH 1.1 Temp. 106°F. Shrink test two samples 196°, 196° F. 
Hypo ; ji > 
Sodium bicarbonate 
Water 

Added in two feeds 30 min. apart. 

pH 30 min. after last feed 4.8 


100 gal. 
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pH 2" hrs. after last feed 4.3 
Cut uniform in pH 
Washed 15 min. at 70° F. 
Horsed. Shrink test 208° and 212° F. 


This particular pattern is unorthodox in that very wide bellies are cropped 


in the hair for work glove leather. The balance of the hide is referred to as 


1 
the center panel. 
The liquor is kept relatively short for best results. The weights of resorcinol 


and formaldehy de are based on the w rung, split weight of the hides. ‘To cal- 


culate the per cent of commercial formalin it is usually adequate for tannery 


practice to multiply the percent of resorcinol by two and add two. This 
gives roughly three moles of formaldehyde to one mole of resorcinol. The 
liquor is acidified when the penetration is complete or almost complete. 
The test for penetration is to drop or rub concentrated sulfuric acid on a cut. 
A red color indicates the extent of penetration. ‘The liquor is acidified to a 
pH of 1.1; pH being a measure of the hydrogen-ion concentration. Since this 
ion is the catalyst for the reaction of resorcinol and formaldehyde to form the 
tanning agents, the measurement of pH must be accurate. The pH was de- 
termined on a Beckman Laboratory Model G buffered at a pH of 4.0. The 
titration figure is a measure of total acidity and represents the amount of 
N10 sodium hydroxide necessary to neutralize a 50 ml. sample of liquor, 
using phenolphthalein as the indicator. This figure should remain fairly 
constant and is a useful indication of the accuracy of the pH if other factors, 
such as the length of the liquor, remain the same from pack to pack. 

The drumis run continuously until all of the resorcinol and its derivatives are 
taken up by the hides. Otherwise the grain of the leather will be streaked in 
color. The test for this is to add concentrated sulfuric acid carefully to a 
filtered sample of the liquor. A red precipitate indicates the presence of re- 
sorcinol or resorcinol containing compounds. A relatively long drumming 
is characteristic of this tannage, in this case fourteen hours. The hides are 
left in the drum overnight for maximum tanning and fullness. They may be 
neutralized with any of the conventional neutralizing agents, although the 
use of some sodium thiosulfate is advisable to reduce the possibility of dis- 


coloration from iron salts in the water. The high shrink test is noteworthy. 


ProcepureE I] 
Goat Bag Leather 
Raw Stock Amritsar goatskins. Drum speed 8 r. p. m. 
Formula 
Skins, drained pickle weight 200 Ibs. 
10:00 A.M. Water at 70° F. 30 gal. 
Salt (1 lb. per gal.) 30 Ibs. 
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Resorcinol, technical 
Run 30 min 


rmaldehyde 
a 
Run 30 min. pH 1.8 
Sulfuric acid 
Water with ice 
Water rinse 
Run 30 min. pH 1.0 Temp. 
Sulfuric Acid 
Water with ice 
Water rinse 
Run 30 min. pH 0.8 Temp. 82° F. 
Sulfuric Acid 
Water and ice 
Water rinse 
Run 30 min. pH 0.7 Temp. 84° F. 
Vitration 115 
Run 1.5 hours more and checked at 4:00 P. M. pH 0.7 
‘Temp. 92° F. 
‘Titration 113. Shrink tests 188° and 194° F. 
Resorcinol all taken up from liquor. 
Drum shut down overnight. Run briefly at 10:00 and 12:00 P.M. 


pH 0.7 Temp. 92° F. ‘Titration 97. Shrink test 1 min., 2 min., 
2 min 
Washed 30 min. 
Drained dry 

sodium acetate 3 Ibs. Lo 


Water at 100° F. 40 gal. 


( 


Run 1 hr. pH liquo . pH cut uniform at about 4.2 to 
bromophenol blue 


Shrink test) 3S min 


Procedure IL requires little additional comment except to point out how 
and why it differs from Procedure |. The weight of the skins is the over-night 
drained pickle weight, not the wrung weight. The amounts of resorcinol and 


formaldehyde are, therefore, substantially hig] 


ier both because the percentages 


are higher and becau e the drained pi kle ‘ight is approximately fifty per 


cent greater than a wrung weight. This will produce a fuller leather with a 


i 


higher shrink te More sulfuric acid is used to increase the speed of the 


tannage. ‘The pH is lowered to 0.7 although it could be taken down to 0.5. 
‘This increases the astringency of the tannage and accentuates the grain fora 


crushed leather \s mentioned previously, no particular precautions are 
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necessary for uniform penetration of thin skins. When using high amounts 
of acid it is convenient to wash with water as the first step in neutralizing. 
‘ ther does not shrink when immersed in boiling water for five minutes. 
Cost 

The cost of a tannage is an important practical consideration. The price of 
resorcinol per pound is high in comparison with other tanning materials, but 
the amount used is moderate, so that the over-all cost is comparable to a 
vegetable tannage. Obviously, it is more expensive than a chrome tannage. 
The procedure is straight-forward and certain properties of the leather permit 
a simplification of subsequent operations, so that labor costs are reasonable. 


For example, the leather can be pasted under the same conditions as chrome 


leather and requires a minimum of staking. 


CHEMICAL ANALYsis OF Cow HipE Upper LEATHER 


analysis emphasizes the low combined tans, degree of tannage and 
ash. This was run on a composite sample and calculated on a moisture free 


basis. ‘The formaldehyde analysis was run to indicate the small amount 


combined with the protein even when neutralization takes place in the tanning 


liquor. 


Moisture of 
Oil (chloroform extracted) 

Ash, insoluble 

Solids, soluble 

Hide substance 

Formaldehyde 

Combined tans 

Degree of tannage 


pH 


Puysicat Tests on Cow Hipe Uprer LEATHER 


1 


These tests indicate that the physical properties are satisfactory. Samples 


were taken from different areas of several hides. 


Center of 
Butt Belly Edge Shoulder 

Stitch tear 1085 981 1047 

1415 
Grain crack 975 none at 1000 lbs. 
Burst none at 1000 lbs. none at 1000 lbs. 
Tensile strength 2699 4748 

5211 
Shrink test 204°F. 204°F. 
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PROPERTIES 


l-formaldehyde tanned leather can be enumerat- 


full, strong, tan or light brown color, poor light 


readily, not easy to dye, sensitive to iron 

ric adily, remains soft after repeated wetting and drying, 
moderately sensitive to alkalis and darkens in color, high air 
por permeability, tendency for drawn grain, tendency toward 


oor break particularly on hides, and last a high hydro- 


are shared in common with vegetable tanned 

require no spe al comment. ‘This ts to be expected in view of the 
aracter of the tannage. The high hydrothermal stability is a 
exceptiol Ihe fullness of the leather is excellent and is at least as 
that obtained with a vegetable tannage. The strength of the leather 
to vegetable tanned leather probably due, in part at least, to the 
moderate amount of tanning material required. The astringency of the tan- 
producing a drawn grain, can be controlled by slowing the rate of tan- 

ning. The tendency of a pipy grain with a poor break on cow hides has been 
largely over-come by the use of an essentially raw oil fatliquor. These 
properties might also be improved by less neutralization of the leather. The 
tability of the leather is greater than that of vegetable leather, as a result 


f tronger combination of the tanning agent with the protein. 


Oruerk PHENOLS AND ALDEHYDES 


resorcinol and pyrogallol produce tanning with 

he given conditions. Phenol, alpha-and beta 

MPUINONE and gallic acid vield entirely negative 

that the reinforcing action of two hydroxyl groups in 

the benzene ring is necessary to make the molecule 

react with aldehydes in a dilute aqueous solution at 

a strongly acid medium. In resorcinol the position 

group is para to the other, thus making the 

rtho, para positions doubly reactive. ‘The 2- 

groups, which is ortho to each is only 

htly les act han the ortho, para positions, due to the moderate 
steric hindrance he two relatively small hydroxyl groups. The same 
condition exists In py rallol except that the ortho, ortho position is blocked 
by a third hydroxy sup, Which probably accounts for the inferior action 
f this phenol. Pyrogallol yields tanning with formaldehyde which is only 
moderately in to tl ults obtained with resorcinol, but results with 
ther aldehydes are distinctly poorer. It is interesting that the leather from 


is blue-black tn color. 
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t with resorcinol to produce tanning compounds. 


ost generally satisfactory. However, furfural yields 
commercial leather. It is very reactive itself and must be used 


re caution than formaldehyde. An excessive amount will shrink and 


It is sometimes useful in place of part of the formalde- 
hyde to prepare a leather with a darker brown color. Acetaldehyde with 
resorcinol produces satisfactory leather, but is much more expensive and 
harder to handle because of its volatility. 


har’ the leather 


] 


Benzaldehyde is interesting pri- 
marily because of the orange color of the leather. 


Glyoxal does not react 


under the stated conditions. 
With 
formalde 


than resorcinol only laboratory tests were run. 


Idehydes which produce promising leather are 


yde. Since pyrogallol is much more expensive 


\ ketone which might be expected to work, namely acetone, was tried with 
negative results. 


\IlECHANISM OF ‘TANNING-——~MANNICH REACTION 


The tanning compounds are formed by the reaction of the polyhydric 
phenol and aldehyde. Hydrogen-ions are the catalyst for this reaction as 
well as for the reaction of the tanning agent with the collagen. In accordance 
with well-known organic chemistry methylol derivatives are formed first 


which then react with additional molecules of the phenol to form polymers 
containing methylene bridges, with the elimination of water. 


From a theoretical standpoint, the outstanding property of the leather 1s 


its high hydrothermal stability. In this respect it resembles chrome tanned 
leather. Any tanning mechanism must account for this property. Hydrogen 
bonds are weak and permit the shrinkage of vegetable tanned leather in 


water in the vicinity of one hundred and seventy degrees Fahrenheit. A 
hydrogen-bonding mechanism ° is therefor inadequate to account for the high 
shrink test of resorcinol-formaldehyde tanned leather. 

1 am indebted to Professor Carl S. Marvel of the University of Illinois for 
suggesting the probable mechanism of this reaction. It involves a Mannich- 


type reaction. ‘The Mannich reaction? consists in the condensation of am- 


monia or a primary or secondary amine, usually as the hydrochloride, with 
an aldehyde, usually formaldehyde 


, and a compound containing at least one 


hydrogen atom of pronounced reactivity. The essential feature of the reaction 
is the replacement of the active hydrogen atom by an aminomethyl or sub- 
stituted aminomethy! group. The following equation will serve as an illus- 


tration. 


OH OH 
CH,N (CH,), “HCl 
+ HCHO + (CH;),NH:HC] —> 


NS + H,0 
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hydrogen atoms will react with formaldehyde 


a secondary amine, to form a substituted 


Was uggested at about the same time by 


lf raenkel-Conr for the reaction of formaldehyde with proteins, 
nciu ling tan active hydrogen, as well as the amine, 
nd arises from the amide and guanidine 
Fraenkel-Conrat. Actually, in tanning it could come 


; 1s 
group, since the amide group is hydrolyzed during 


ning with resorcinol and formaldehyde the tanning agent consists of 
polymers of these two compounds. Resorcinol is not a tanning agent, nor is 


formaldehyde under these pH conditions. It is probable that the simplest 


tructure possessing tanning action is formed by the reaction of two mole- 


f resorcinol and one of formaldehyde, namely bisresorcylmethane, 
will be used for convenience in representing the reaction. This com 


{ contains four reactive hydrogen atoms. Excess formaldehyde is present 


further reaction. ‘The medium is strongly acidic with sulfuric acid in 
he customary hydrochloric acid, previously mentioned. A primary 


amine group is supplied by the €-amino group of the lysine side chain. The 
lysine residue is present in collagen to the extent of 4.7 percent of the total pro- 


tein nitroven ? 


Phe mechanism can be represented by the following equation. 


OH OH OH OH 
CH 
+HCHO +NH, —> 
OH HO \ OH 
Ht 
H (Hele 0 —— CH, — WH 
woo 
H 
H (C 2a 0 


—N-e—¢-— 
H 


secondary amine which can react further in the 
additional tanning molecule and formaldehyde to 


provides another linkage for the tanning agent 


While the NH, in 


guanidine group of the arginine side chain is not a 
primary amin eems likely that it can react in the Mannich re- 
ilagen is arginine®, Assuming that this reaction 


he following equation: 
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OH 
Chey >) 


| |  +HCHO+NH, —> 
V as C nH MO 
NH 
(CHe)s | 


H 0 


™~ A 
—n—-¢~c=— 
H 


Again a secondary amine is formed which can react further to form a ter- 
tiary amine. 

With several reactive positions existing even in the postulated simplest 
tanning molecule, the opportunities for linkage at several points in a single 
tanning molecule with the lysine and arginine residues of two or more poly- 
peptide chains are numerous. This permits multipoint fixation and bridging 
between different polypeptide chains which Gustavson!® emphasized is 
important for tanning. The results, such as the fullness of the leather, also 
indicate that the size and shape of the molecules are such as to induce for- 
mation of chemical linkages through proximity to the reactive positions in the 
polypeptide chains. The synthesis of the tanning molecules in place from small 
molecules which penetrate the skin readily, also encourages multipoint 
fixation. In this connection it is interesting from a physical standpoint that 
a “dry”? tannage—without added water except to dissolve the resorcinol 
on pickled stock produces the highest shrinkage temperature with the lowest 
amount of resorcinol and formaldehyde. This emphasizes the importance of 
the maximum penetration of the fine structure of the protein by the tanning 
material. Other physical factors in a “‘dry’”’ tannage produce undesirable 
practical results. 

The Mannich reaction mechanism accounts very well for the facts. The 
covalent linkage of the aminomethy]! bond accounts for the high hydrothermal 
stability. Such a chemical linkage requires some fifty thousand calories of 
energy to break, whereas a hydrogen bond requires only about five thousand 
calories to rupture. In other words, the linkage provided by the postulation 
of this mechanism is ten times as strong as/the linkage formed in vegetable 
tanning, assuming that the mechanism of vegetable tanning is primarily or 
exclusively hydrogen-bonding, which is strongly indicated and largely ac- 
cepted today. The excess formaldehyde supplies the maximum number of 
methylol groups for reaction with the protein. This accounts for the flatness 
and low shrink temperature of leather made from a preformed water soluble 
resorcinol-aldehyde compound, when amounts equivalent to the present 
procedure are used. The ratio of one-half mole of an aldehyde to one mole of 


resorcinol ties-up all of the aldehyde in methylene groups between resorcinol 
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which incorrect ratios 

resorcinol and formalde- 
nasomewhat reverse standpoint, 
a necessary cor lary of the 


s such a series of re- 


inism 

unique proper ies of the leather. 
mpounc 

ge temperatur 

noted even 


‘This remove 


present. When neutraliza- 


' 
le tanning also takes place. 


exact structure ol! ‘tanned p 1 cannot be de -d because 
| 


exity and insolubility, » additional inferences can be drawn 


nature of the reaction and the properties of the leather. Several 
licate that tl anni are relatively In the first 
molecular 

an aque us 

poly merization 

rd place, the leather is 

olecule. It is not intended 

molecular structure of 
es encourage the 
tanning structures 
ate that the 


f two linear 


1 

tional synthe an s undoubtedly enhances the virtues or pro- 
perties of the tann: om several standpoints. No weak electrovalent salt 
“3 

i 


inks are formed and there is no interference from the bulk of this group with 
the desirable spatial relationships s well ki 1 that an excessive number 
of sulfonic gre 

The Mannich reaction probably ¢ takes | * when vegetable tanned 
leather is retanned with formaledvde ‘his ld ( or the substantial 


increase in sh iKave temperature 
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SUMMARY 


A new synthetic tannage involving the formation of the tanning agent in 
the presence of the skin or hide has been described. The practical aspects of 
tanning with resorcinol and formaldehyde have been discussed. A mechanism 


of tanning based upon the Mannich reaction has been postulated. 
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The Dry Strength of Collagen Fiber Aggregates 


PART IL THE EFFECT OF SODIUM SULFIDE 
By Witiiam ‘Tl. Roppy 


Department of Basic Science in Tanning Research 
Tanners’ Council Laboratory 


University of Cincinnati 


Che dry strength of collagen fiber aggregates can be used to obtain an indi- 
ition of the influence of pretanning and tanning operations. Mitton 
reported that tannage did not decrease the dry strength of the fiber based 
measurements made on fresh hide fibers teased from bull hide which were 
mpare 1 to fibers teased from vegetable tanned leather. Compton I reported 
lata on fiber bundles teased from kangaroo tail tendon which were tanned 
ifter being teased from the tendon and concluded that tannage decreased 
the dry trength 
It is very difficult to obtain a solution to stock ratio that approaches 
tannery practice when using the small fiber aggregates. Mao and Roddy 
used steer leg tendon pieces '4 inch thick to obtain approximately the righ 
ratio. ‘The tendons were processed as whole pieces and after each process 
peration fiber aggregates were stripped from the tendons and tested for dry 
trength. It was found that the dry strength of the fiber aggregates was not 
altered by the process treatment used. This data was in agreement with the 


ork of Mitton® on fibers teased from hide or leather and indicates that 


fiber aggregates give results that are similar to those obtained when 


ide fiber avgvregates. 
I.XPERIMENTAI 


\dditional experiments have been conducted using fiber aggregates from 


lon, hide and finished leather. In using the tendon material a modification 


in technique was made in some cases and the changes are reported below 


, - »? ,* 
Preparatu f Sample 


Phe ‘sh leg tendon collagen was obtained from steer immediately after 


] 
the animal 


were slaughtered. The tendons were held in 1 per cent saline 
lution until being cut into suitable pieces for treatment and testing. ‘To 
remove globular proteins the tendon pieces were treated with 10 per cent 
odium chloride solution for 24 hours, the solution poured off and the samples 
were soaked in a fresh 10 per cent sodium chloride solution for another 24 
hours \fter the sodium chloride solution treatment the samples were 
washed and then soaked in distilled water for 24 hours. After soaking they 
were then treated in acetone for one day and dried at room temperature. 
Ihe dry tendon pieces were degreased with chloroform for 16 hours in a 


*Presented at e Forty-Seventh A il Meeting ot \. L. C. A., Groton, Conn ine 11, 1951 
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soxhlet extractor. After degreasing the pieces were held in the dry condi- 
tion for subsequent experiments. This procedure will be referred to as 
treatment “A” 

\s there is a possibility that the above procedure might influence the 


collagen fibers, some of the tendons were placed directly into a saturated 


sodium chloride solution (40°7) after they were obtained from the packing 


wouse. These tendon pieces were held in the brine cured condition until 
subsequent treatment. This procedure will be referred to as treatment “B.” 
Bb. Treatments 

One group of tendons, prepared by treatment ‘*B’’, were soaked in dis- 
tilled water for 24 hours at room temperature and then limed in saturated 
lime solutions containing 3 per cent excess calcium hydroxide plus sodium 
ulfide. The amount of sodium sulfide added to the lime liquors was varied 
using 0.25 per cent, 0.5 per cent and 1 per cent on the wet tendon basis and a 
ratio of solution to stock of 4 to 1. After liming for 6 days, the samples were 
removed and bated in 1 per cent Oropon XX (on limed weight) at a tempera- 
ture of 32° C. for 2 hours. The samples were then vegetable tanned using a 
vegetable tanning liquor made up of 80 parts of acetone and 20 parts of Que- 
bracho. The ratio of solution to stock was 4 to 1. The pieces were tanned for 
$8 hours at room temperature with no agitation and then placed in distilled 
water for 24 hours for fixation of the tannin. 

\nother series of tendons, prepared by treatment “A,” and also corium 
tock from the belly edge of fresh steer hide were soaked in 0.5 per cent 
sodium polysulfide solution for 24 hours at room temperature and were then 
limed in saturated lime solutions containing 3 per cent excess calcium hy- 
droxide. “The amount of sodium sulfide added to the lime liquors for the 
tendons was 0.5 per cent, 1 per cent, 2 per cent and 4 per cent, and 2 per cent 
and 4 per cent for the hide corium pieces on the stock basis and the ratio of 
solution to stock was 4 to 1. After liming for 6 days the samples were removed 


1 


and bated in 1 per cent Oropon XX using a solution to stock ratio of 4 to 1 


for 2 hours at a temperature of 32° C. The samples were vegetable tanned 


using the acetone-quebracho method mentioned above. 

\n experiment was conducted to determine the influence of different 
levels of chrome on fiber strength. A series of tendon samples prepared by 
treatment “A” were soaked in distilled water for 24 hours and limed in a 
saturated lime solution containing 3 per cent excess calcium hydroxide but 
no sulfide for 6 days. After liming they were bated in 1 per cent Oropon XX 
for 2 hours at 32° C., pickled in a 1.5 per cent sulfuric acid and 12.5 per cent 
sodium chloride solution using a solution to stock ratio of 4 to 1 and were 
then tanned. ‘They were chrome tanned so that there were chrome levels 
Cr,O3 on the dry basis) of 0.71 per cent, 1.59 per cent, 2.59 per cent, 3.73 


per cent and 3.98 per cent. 
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In an additional experiment fiber aggregates were teased from commercial 
vegetable tanned leather using belly stock, from the belly area of chrome 
tanned ski strap leather and from the bend area of chrome tanned side leather. 
liber aggregates were also teased from two locations in the belly area of 
retan mechanical leather. Some were from a good area and some froma soft 


area which appeared to have been caused by breakdown prior to tannery 


practice. 


Veasurement of Fiber Strength 


\fter teasing the fiber aggregates from the treated pieces of dried tendon 


and from the dry hide or leather they were conditioned at 70° F. and 65 per 


cent relative humidity for at least 24 hours before testing for strength. 
They were tested for strength on a Scott Serigraph. The length of the fiber 
aggregates used in calculating the strength values was the length (1 inch) 
between the clamps of the Serigraph. After breaking they were cut with a 
razor blade at the edge of the clamps and the broken fiber aggregates were 
weighed on a microbalance. ‘The results are expressed in terms of Mean 
Breaking Length which is calculated as follows: 


Length of Fiber Aggregates (mm.) 


M. B. L. (km. . : x Breaking Load (kg.) 
Weight of Fiber Aggregates (mg.) B 


RESULTS 


Fhe method of testing the fiber agyreyates as performed by Mao and 
Roddy ? was repeated to determine the influence of solution to stock ratio. 
Brine cured tendons were treated at a ratio of 4 to 1 instead of 6 to 1. With 


- 4 
| 


. 7 day liming and no sulfide added the tanned dry fiber aggregates showed no 


lange in strength. Using a 6 day liming and increasing amounts of sodium 


( 
ulfide the tanned fiber aggregates showed some loss in strength for the 


higher ulfide concentrations. : ‘hese results are shown i l ‘Table l. 


rABLE I 


Intluence of Sodium Sulfide—Lime Liquors on the Mean Breaking Length 
of Vegetable Tanned Fiber Bundles 


lreatment of Tendons: Brine cured tendons soaked in water 24 hours, limes for 6 days in 
saturated lime solutions containing 3 per cent excess and the vari- 
able amounts of NaS given below, bated in 1 per cent Oropon XX 


for 2 hours at 32° C. and vegetable tanned in acetone-quebracho 
liquors 


Logarithmic 
Standard Standard 


Fiber bun Deviatior Deviation 


Fresh Tendon 5 6 0.116 
Vegetable tanned tendon 25° 5 ‘ 8 0.109 
Vegetable tanned tendon 5 ay 5 0.088 
Vegetable tanned tendon / 5 : 0.118 
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Analysis of Variance of Logarithms 


Degrees of i ) Mean 
Source of variatior treedom square 


Total 199 
Among operations 3 0.32 


Within operations 196 31 0.0118 
F = 0.3 For a 5 per cent level of significance F 65 


0.0118 


The results in Table I indicate that the sodium sulfide when used in con- 
junction with the lime liquors can influence the dry strength of the tanned 
collagen fiber aggregates. The trend which occurred was established on a 
statistical basis using methods outlined by Snedecor.‘ Since the standard 
deviations of the Mean Breaking Length values seem to be proportional, an 
analysis of variance of the original data would not necessarily prove that the 
means were different. By a transformation of the data to logarithms * it was 


found that the standard deviations were not dependent on the means. Then 


the transformed data were analyzed by an analysis of variance technique 


given at the bottom of Table I. Here it is observed that the sodium sulfide 
lime liquor treatments have influenced the Mean Breaking Length since the 
among operations variance ts significantly greater than the within operations 
variance. From the analysis it is obvious that a 0.5 per cent and a 1 per cent 
sodium sulfide concentration in the lime liquors has caused breakdown in the 
fiber strength. ‘The results do not show a significant difference in strength 
between the fresh tendon fiber aggregates and those given the 0.25 per cent 
sodium sulfide treatment. 

In the experiment where the tendon pieces prepared by treatment “A” 
as well as fresh hide corium pieces which had been partially degreased in 
acetone were used, the influence of a sodium polysulfide soak and a 6 day 
liming with increasing amounts of sodium sulfide was determined. The 
Mean Breaking Length was determined on the dry fiber aggregates teased 
from the bated hide pieces and from the tanned hide pieces. The results 
are given in ‘Table | and in ‘Table ILI. 

Table I] shows the results obtained on the tendon fiber aggregates. An 
analysis of variance of the Mean Breaking Length values (using the same 
method applied in Table I) indicates that there is a significant difference in 
fiber strength as a result of the treatments with sodium sulfide. All levels of 
sodium sulfide have altered the dry strength of the fiber aggregates. 

Table III shows the results obtained on the hide corium fiber aggregates. 
The analysis of variance shows that there is significant difference in fiber 
strength as a result of treatment with sodium sulfide. The sodium sulfide 


has altered the dry strength of the fiber aggregates. 
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rABLE Il 


Influence of a Sodium Polysulfide Soak and Sodium Sulfide-Lime Liquors on the 
Mean Breaking Length of Vegetable Tanned Fiber Bundles from Tendons 


lreatment of Tendons: Acetone dehydrated tendons soaked in 0.5 per cent sodium poly 
sulfide solution 24 hours, limed for 6 days in saturated lime solu 
tions containing 3 per cent excess and the variable amounts of 
Na,S given below, bated in 1 per cent Oropon XX for 2 hours at 


32° C. and vegetable tanned in acetone-quebracho liquors 


Logarithmi 

Number of \ Standard Standard 

ber bundle source Samples Deviatior Deviation 
Fresh tendon 50 d 0.116 
Vegetable tanned tendon 50°, Nas . 0.089 
Vegetable tanned tendon Oo) Nad 5 : 0.116 
Vegetable tanned tendon 0% NaS 0.123 


Vegetable tanned tendon 0°) NaS 5 7 : 0.086 


Analysis of Variance of Logarithms 


Degrees of Sum of Mean 
freedom squares square 


Potal 249 3.59 
Among operations + 0.87 0.2175 


Within operations 245 » 72 0.0111 


| 0.2175 6 Fora 5 per cent level of significance | 2.42 
0.0111 


rABLE Ill 


Influence of a Sodium VPolysulfide Soak and Sodium Sulfide-Lime Liquors on the Mean 
Breaking Length of Bated and Vegetable Tanned Fiber Bundles from Steer Hide 


Treatment of Steer Hide Cortum: Acetone dehydrated steer hide corium soaked in 0.5 
per cent sodium polysulfide solution for 24 hours, limed 
6 days in saturated lime solutions containing 3 per cent 
excess and the variable amounts of NasS given below and 
bated in 1 per cent Oropon XX for 2 hours at 32° ¢ 
\fter bating fibers were tested and also after being ves 
table tanned in acetone-quebracho liquors 
Logarithmic 


Standard 
Deviati 


| resh hick 5 0 114 
Bated hide (2.0 per cent Na.S 5 0.115 


Fanned hide (2.0 per cent NaS 5 0.089 


Bated hide (4.0 per cent Nas 0.093 


Panned hide (4.0 per cent NaS 5 3 0.117 
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Analysis of Variance of Logarithms 


Degrees of Sum of 
Source of variatior freedom squares 


Potal 249 3.45 


Among operations 4 0.76 0.19 


Within operations 245 2.69 0.011 
0.19 


For a 5 per cent level of significance F 
0.011 


The results in Table II] and Table III indicate that the concentration of 
sodium sulfide used in conjunction with lime liquors on both the tendon and 
the hide corium infiuences the dry strength. While the tendon has been 
degreased and the globular proteins removed before treatment and the hide 
corium was only partially degreased, the fiber aggregates from the two sources 
of collagen were influenced in much the same manner by the lime-sodium 


sulfide treatments. 


In Table IV the data obtained on the experiment conducted to determine 
the influence of different levels of chrome is given. The tendons used in this 
experiment were prepared by treatment “A”. The Mean Breaking Length 
values and an analysis of variance of the original data show that there is no 
difference in the dry strength of the tendon fiber aggregates at the experi- 


mental levels used. 


TABLE IV 


Influence of Different Levels of Chrome on the Mean Breaking Length 
of Tendon Fiber Bundles 


lreatment of Tendons: Acetone dehydrated tendons soaked in water 24 hours, limed 6 
days in saturated lime solutions containing 3 per cent excess, 
bated in 1 per cent Oropon XX for 2 hours at 32° C., pickled in 
1.5 per cent H,SO,-12.5 per cent NaCl pickle and chrome tanned 
to levels given below. 


Shrinkage Number of Average Standard 
Fiber Bundle Source % Temp. ° C. Samples M.B.L. Deviation 


Fresh tendon - ; 4 7.6 
9 


Chrome tanned tendon a 6 
Chrome tanned tendon 
Chrome tanned tendon 
Chrome tanned tendon 


Chrome tanned tendon 
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Analysis of Variance 


Deuree 


Potal 12269 


\mong 316 


Within operati 294 11953 


kor a 5 per cent level of significance | 


teased from commercial vegetable tanned and chrome 


Fiber aggregates 
anned leathers were compared with steer hide fiber aggregates and the re- 
} 


obtained are given in Table V. The Mean Breaking Length values and 
of variance in Table V definitely show that there is no difference 


t 


nalysis 


In ens of the fiber aggregates trom steer hide or leather. \ hile sodium 


ulfide was probably used while preparing the leathers it was not of sufficient 


to cause breakdown. The Mean Breaking length values are 


concentration t 


imilar to those obtained on the tendons given in Table IV. 


TABLE \ 


The Mean Breaking Length of Fiber Bundles Teased from Commercial 


Chrome Tanned and Vegetable Tanned Leathers 


Number of t Standard 
Samples Deviation 


Fresh steer hide (belly 
Fibers from chrome leather (belly 
Fibers from vegetable leather (belly 


Fibers from chrome leather (bend 


Analysis of Variance 


Sum ot 


squares 


Potal 9859 


Among operatior 107 


\\ perat 196 9752 


For a 5 per cent level of significance F 


Fiber aggregates from the vegetable tanned leather (combined tannin 29°) 
had the same fiber strength as the fiber aggregates from the chrome leather 
Cr 03-3.2% It is also indicated that the dry strength of the leather fiber 
aggregates is the same whether the fibers are teased from the belly area or 


the bend area of a hide 
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The belly area of untanned hide or leather furnishes fiberag gregates of 
sufficient length (2-4 inches) for testing purposes. The fibers obtained from 
the kidney area are short (1 inch) and extremely difficult to manipulate. 
Therefore, the belly stock of steer hide is satisfactory for this type of re- 
search. However, it is much easier to use the tendons because the fiber aggre- 
gates are arranged in parallel units and are much easier to separate. 

The results obtained on fiber aggregates from both areas of the chrome- 
vegetable retan mechanical leather are given in Table VI. Statistical analysis 
of the data shows that the firm area of the mechanical leather has not de- 
creased materially in strength compared to the fibers from the fresh hide 
while the soft area shows a very definite decrease in dry strength. 


TABLE VI 
The Mean Breaking Length of Fiber Bundles Teased from Commercial 
Chrome-Vegetable Retan Leather 
Logarithmic 
Number of \verage Standard Standard 
Fiber bundle source Samples M.B.1 Deviation Deviation 
Fresh steer hide (belly 50 26.6 7.6 0.114 
Fibers from retan leather (belly) 
Firm area 43 S.3 ; 0.129 
Fibers from retan leather (belly) 
Soft area 50 ’ 0.092 


Analysis of Variance of Logarithms 


Degrees of Sum of 
Source of variation freedom squares 


Total 14 2.53 
Among operations 0.76 0.38 


Within operations 140 77 0.0126 
0.38 
0.0126 


30.2 For a 5 per cent level of significance F = 3.06 


SUMMARY 
The present work on the dry strength of collagen fiber aggregates from 
tendon, from hide and from leather, shows: 
1. Tendon fiber aggregates give the same dry strength measurements as 
fiber aggregates removed from hide or leather. The tendons are more 


suitable for this type of work because they are easier to manipulate. 


The dry strength of collagen fiber aggregates is the same regardless of 
the area on the hide from which they are taken. 

When sodium sulfide is used in the lime liquors in a concentration of 
0.5 per cent or higher, there is a breakdown in strength of the collagen 
fiber aggregates. 

Tanning did not influence the dry strength of collagen fiber aggregates. 
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Discussion 


J. R. Kanacy: Although Mr. Compton was unable to be here, he sent a 


very excellent statement on the paper of Mr. Roddy, which I shall read. 
Nir Compton's statement is as follows: 


I wish to express my gratitude to Mr. Roddy for the opportunity to read 
his excellent paper prior to the meeting. Mr. Roddy is to be congratulated 
ipon a lucid presentation of a thorough, definitive, and, | can appreciate, 
exhausting, research study 


It seems to me that in this paper Mr. Roddy has achieved or perhaps 
nearly achieved that goal sought by many of us—a sound technique for study 
physical properties of tanned collagen fiber aggregates which is inde- 
pendent of the heterogeneous three dimensional fiber weave of skin or hide. 
However, the quantitative differences in MBL of fiber aggregates, tanned 


by different methods, reported in thi er, are so small that even with the 

relatively small experimental error (standard deviation) I wonder if the 

method will be useful in determining small differences in quality of tannage. 
In his paper Mr. Roddy lays stress on the method of tannage used. He 


seems to infer that the c ions reached differ from those of Compton 


because of the method of tannage. | would appreciate some elaboration on 


his beliefs as the reasons for the different conclusions. First, however, at the 
] 
i 


risk of stealing his thunder, | would like to suggest the following: If we as- 


sume that Compton intended that his conclusions be applied to hide fibers 


and commercial tannages then two assumptions, not clearly delineated in 


Compton's paper, are basic to the conclusions stated. These assumptions are: 


1. ‘That kangaroo tail tendon aggregates have the same chemical and physi- 


cal properties as do s 


» hid 
Kiln Or hid 


e fiber aggregates. 
2. That the history of the tendon used had no effect on the conclusions 
reached. 


At best these conclusions are weak. 
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I think Dr. Compton has brought up about four different questions on this. 
First of all, Mr. Roddy, do vou think that kangaroo tail tendons have the 


same chemical and physical properties as do skin or hide fiber aggregates? 
W. T. Roppy: I think if the kangaroo tail tendon obtained were a fresh 


one, it would probably have the same properties as the heel tendon or fiber 
bundles from skin or hide. However, as the kangaroo tail tendon’s pre-treat- 
ment is unknown before the fibers are obtained for test purposes I cannot 
say that the material used by Dr. Compton would be the same as the heel 
tendons or fiber bundles from skin or hides. 

In regard to the second assumption, I think he brings up the point that the 
history of tendons might be an influencing factor, and I think that is true. 

Kanacy: A kangaroo tail tendon may be more crystalline, that is it may 
be more highly aggregated than the other type of tendons, and for that 
reason you would expect a lot more breakdown when you tan. 

Roppy: | think Dr. Lollar could answer that better than I can, because 
he has done work on kangaroo tail tendons. I think he can add an interesting 
point to the discussion. 

R. M. Lottar: We have found in work that we have been doing with the 
kangaroo tail tendons that they are much more liable to swelling—even to 
sO great an extent that they go into solution—than are the tendons obtained 
from the heel of the steer. This may perhaps reflect the looser weave of the 
tendon, because in those cases where we work on fresh tendon which we have 
extracted from the tail ourselves that greater swelling is not as obvious. 

However, I should like to say, since I have the floor, that Jacobson publish- 
ed a paper in which we showed a decrease in the wet strength of fibers which 
were tanned without any beamhouse procedure. In the case where fibers 


were tanned with a beamhouse procedure, we showed the same effect which 
Mr. Roddy reported here—that is 


past the level to which 1 lla 


tannage does not decrease the strength 


been lowered by the beamhouse procedure. 
It might be suggested that a certain minimum of disaggregation of tendons 
occurs but beyond the disaggregation it does not go further. 

Kanacy: Mr. Compton also asks with regard to the small differences 


which Mr. Roddy has shown between tendons tanned and tendons untanned, 


whether those will be useful in showing differences in various tannages. 


Roppy: | think there are real differences between the samples subjected 


to 


beamhouse and those not subjected to beamhouse treatment. I think 
what Dr. Compton is inferring is that for commercial tanned leathers the 
mean breaking points are 26.6 to 25, which are only small differences, but 
actually I think he agrees there are differences as a result of beamhouse 
operation. 


Kanacy: I think a number of years ago Dr. Highberger published a paper 


in which he concluded that since his results showed that tannage with for- 


maldehyde lowered the tensile strength of tendons the assumption made 
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by several investigators, that there was cross-linking during the formaldehyde 
tannayge, was not valid. 

J. H. HiguperGcer: | might say that I believe | was the originator of this 
work on single fiber bundles. When Dr. Compton first began this work, | 
felt that studies of this sort would throw some light on the mechanism of 


tanning. 


‘The conclusion in the paper to which Dr. Kanagy refers, in which I ques- 
tioned the validity of the cross-linking theory, was, as he said, founded upon 
the fact that there is a marked decrease in the tensile strength of single fiber 
bundles tanned with formaldehyde. I felt at that time that this must indicate 
either that cross-linking did not occur or that 1t was much less in magnitude 
than many people assumed, and the data then available seemed to support 
the former views. I still feel that to be a well-founded deduction from the 


ey idenc e ay ailable. 


However, we have done more recent work in Beverly which leads me to 
modify this view. I now believe some cross-linking does occur in the case of 
formaldehyde. I believe it is quite limited in amount. The data which we 
have in our possession would indicate that the cross-linked formaldehyde is 
not more than about 10 per cent of the total formaldehyde combined with 
the collagen. I would like to ask Mr. Roddy whether he has done any work 
with formaldehyde. 


Roppy: Last year Mao and I did something like this: We repeated the 
work that Highberger had done originally at Cincinnati on testing the col- 
lagen fiber bundles and then tanning them. We tanned them with formalde- 
hyde because that was the premise of the original work, and we obtained the 
same values which they had. However, we also used the whole tendon pieces 


and we did not get a breakdown in strength. 


We decided that perhaps one of the important factors in testing of the 
fibers was the weave of the fibers. ‘There is a tendency for friction to be set 
up between the fibers because of the weave. We tanned the fibers with for- 
maldehyde and then fat liquored. There was no breakdown of strength, 


which indicates that friction set up in fibers has a tendency to alter the kind 
of ‘results which you might get. 


Loutziar: | would like also to emphasize that we must take into account, 
in any fundamental interpretation of the mechanism of tannage, the fact 


that drv breaking strength no doubt reflects the frictional character more 


than it reflects atomic forces and that if the fiber technique can be applied 


to secure the wet breaking strength, it is more likely to be applicable. 

I also would like to mention the work that has been done in rubber 
by Rabjohn and Flory, where they have shown, where considerable cross- 
bridging no doubt occurs, that the bridge may first increase and then subse 


quently decrease the breaking strength of the vulcanized system, so an in- 
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crease of the breaking strength of fiber does not necessarily indicate the 


oO 
X- 


precense or absence of bridgin 

A. N. Kay: I have two questions. The first concerns the question of 
liming. I gather that you used fresh lime solutions? 

Roppy: That is right. 

Kay: The second question is this: You found no differences between the 
commercially tanned leathers and the experimental tanned leathers? 

Roppy: In the last table | showed the result. 

Kay: That was an unusual portion? 

Roppy: That was a soft spot. 

Kay: I wonder if the type of tannage had any bearing? 

Roppy: No, in one, vegetable was used; in another, chrome; and in a 
third, a chrome-vegetable retan. So the three types were used. My premise 
is that tanning does not necessarily alter the strength. 

Wattace Goon: | would like to ask Mr. Roddy this: It seemed to me 
that in his conclusions he stated that sodium sulfide in use took a longer time 
for the breakdown. Now, as I listened to his talk, I did not hear anything 
about time being a factor, or being altered, and I would just like to ask 
whether there is some reason for that. 

Roppy: Yes, there is a reason. I mentioned that this was part of a long- 
range research program, in which one of the major emphases was the fact of 
fiber dry strength. After liming samples for seven days and getting no effect, 
and also no breakdown from the fibers removed from commercially tanned 
leathers, you get a little discouraged, because it is very tedious and time-con- 
suming. You want a breakdown if possible, so I actually used a six-day 
lime-sulfide treatment. Nobody would normally soak a skin for six days in 
lime solutions containing, let us say, four per cent sodium sulfide. 1 think the 
closest approach is in the case of sheepskin, which might have been depilated 
with sulfide. In general, those skins are notorious for the low strength. 

C. W. Mann: In view of the fact that you apparently get no breakdown 
in tanning, | wonder whether you would comment on the results we are 
getting with our series of side leathers, which we are testing at Philadelphia. 
In this series the tannage has straight chrome all the way through chrome 
retan. 


The degree of chrome tannage ranges from less than two and one half up 


toeight. The degree of retannage ranges from twenty toa high of above sixty. 


In this series, we find there is a definite relation between the strength of the 
leather and the degree of tannage, either chrome or vegetable. We find that 
an increase in chrome tannage decreases the strength of leather in direct 
proportion to the amount of chrome in the leather. The same is true of 
vegetable tannage: the leathers with highest degrees of tannage. 

Roppy: The general point is that the Government has been doing strength 


measurements of all types straight vegetable and chrome-vegetable retan 
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‘amount any ty} - of tanning is increased in the leather, 


in take straight chrome tanning and go from 


} 


f eight per cent and, as you do, the strength 

S. S. KREMEN should like to ask Mr. Mann whether these decreases in 

trength resulting from increasing the degree of tannage were calculated on 

a hide substan e ba $18, or just on weight or thickness? In other words, if the 

values of the breaking strength are the same, by calculating to thick- 

ness or weight could you not obtain a false conclusion? Calculations on a 
ide substance basis would minimize this source of error. 

Mann: The comparison was made on the basis of actual breaking load as 

na thickness basis in the form of tensile strength, and we found this 

in strength was uniform by both procedures. In other words, the change 

thickness with increase in degree of tannage had little effect upon this 

relation. One thing observed in this series was the small effect of the degree 

tT retannage, he thickness of leather. Kither the tanner compensates 

means of the splitting process before retannage or the plumping effect 

the retannage is slightly overrated, as we found that although there was a 

‘lation between thickness of leather and degree of retannage, the eflect 

small that it was just beyond experimental error. The increase in the 

f retannage from 20 to 60 apparently resulted in an increase in 

ir 3 mils, or approximately a fifth of an ounce in thickness. 

were confirmed by further evidence on bursting, stitch tearing, 

» tearing strengths as well as the tensile. We found the same trend 


Any ) hat the strength of leather does decrease with 


ng technique employed the same relative position 
a uniform sample and tested the same area 


hide areas did not play a part. 


Bating Studies 


I] PH COMPARATIVE BATING EFFICIENCY OF BATES 
OF DIFFERENT BIOLOGICAL SOURCES 


By H N \loort 


neasurement of the effect of bating 
upon the physical proj t | d skin were proposed as tools to study the 


bating procedure hods include measurement of the permanence 
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of deformation of the skin after being subjected to a load, measurement of 


the smoothness of the grain by measuring its coefficient of friction, and mea- 


surement of the air permeability of the skin. Thus, these methods have 
reduced three empirical tests, which the bate-master has long employed to 
judge the process of bating, to physical methods capable of being used to 
secure data which can be exactly interpreted. In this paper these three 
methods have been employed to study the influence of temperature and pH 
upon the bating efficiency of commercial bating materials whose enzyme had 
been secured from pancreatic, fungal, and bacterial sources. 

During the development of these three methods, it had been established 
that the variability of the data secured was quite large, necessitating a sta- 
tistically designed experiment if valid results were to be secured. In addition 
to the anticipated variation resulting from the skin architecture which mani- 
fests itself both as a within-skin and a between-skin variation, it was also 
found that the history of the skin prior to bating caused a significant varia- 
tion. This was particularly due to the amount of lime in the skin, as well as 
the effect of the several accelerators. From the standpoint of our experimental] 
work, the most significant factor was the fact that the elapsed time between 
liming and bating was also a significant source of variability in the results. 

Preliminary experiments upon approximately a dozen commercially limed 
calf skins has demonstrated that the following statements might be valid: 

a. The action of the deliming salts alone is not sufficient to account 
for slippery condition of the bated grain. The effect of the enzyme 
also seemed to be significant in the increased permanent distortion of 
the bated skin and in the increased air permeability of the bated skin. 
These three comparisons are made with respect to the characteristics 
of the limed skins as the reference point. 

b. The pancreatic enzyme seemed to have greater efficiency of bating 
than the bacterial or fungal enzyme, as judged by the three criteria 
discussed above. This was particularly true for the effect of the 
enzyme type upon grain slipperiness. This did not seem to be due to 
differences in the dilution of the enzymes by the wood flour and de- 
liming salt, since the maximum bating efficiency secured with the 
two microbiological bates did not exceed the efficiency of the pancre- 
atic bate at about half concentration. 

c. These data had not been secured in statistically designed experi- 
ments. ‘The differences between the several experimental variables 
were rather small and the variation within the groups of data was 
so large that it was not deemed desirable to regard these conclusions 
as pre ved. 


It was decided to design an experiment taking cognizance of our knowledge 


at the time in an attempt to get valid information upon these points. This 
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latter experiment will be described in detail to illustrate the use of statistical 


methods as an aid in forming valid conclusions upon hypothesis in leather 
science 


I.XPERIMENTAL PLAN 


It was decided that the primary question to be examined in this work 
would be a comparison of the bating efficiency of pancreatic, fungal, and 
bacterial sources of the bating enzyme, in comparison to the action of simple 
deliming alone. Hence, four primary variables which we may describe as 
delimer only, pancreatic bate, fungal bate, and bacterial bate were accepted. 
Concentration and time were judged from our preliminary experience to be 
factors which changed only the actual values of the results to be secured, 
without influencing the comparison of the four primary variables. Hence, the 
bating time was standardized at 1.5 hours, and the concentration was set at 
one per cent, based upon the limed stock weight. It was felt, however, that 
the different enzymes might possess different optimum pH or temperature 
level Hence, it was decided that these variables should be investigated 
as secondary factors. It was decided that three temperatures and three pH 
levels would be investigated. An examination of the inter-realtionships of 
the type of bate, the pH, and the temperature would thus require 4 x 3 x 3, 


or 36, different combinations of the experimental variables. 


The skin had been found to be the most significant influence in establishing 


the variability of the data in our earlier experiments. Hence, it was de- 


cided that all of the comparisons of the several experimental treatments 


should be performed upon the same skin with the necessary replication to 
permit valid conclusions to be drawn being secured from the use of several 
kins. The portion of the limed calf skin behind the shoulder wrinkles, ex- 
tending across the backbone, but excluding the bellies, had been found to be 
27 


more reproducible for this work. Accordingly, a block of skin, extending 
inches along the backbone and 12 inches on either side of the backbone was 
used to furnish the thirty-six necessary 3 x 6 inch pieces for a single com- 
parison of the thirty-six experimental combinations of the variables. Bilateral] 
symmetry about the backbone had been shown to exist in this block. Hence, 
eighteen skins as sources of replicates would permit each of the 36 variables 
to occur Once in every position within the side, and this number of skins was 
selected as the requisite number of the experiment. The use of this plan can 


be described by an actual description of the experimental procedure. 
STANDARD LABORATORY PROCEDURE 


To bring the results as close to tannery processing as possible, and to 
minimize pre-bating process variation, limed calfskins from a single tannery 
were used. Green salted skins, which had received a one day soak and a three 
day lime with sulfhydrate accelerator, were unhaired, fleshed, and washed at 


the tannery. After wrapping the limed skins in burlap and water-proof paper, 
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the tannery shipped them to our laboratory by air express, requiring two days 
for arrival. 


Upon arrival at the laboratory, the skins were immediately sampled ac- 


cording to the diagram in Figure I. It will be noted that the sampling plan 
excluded the neck and foreshoulder, the bellies, and rear skirtings from the 
test area. Further, the thirty-six specimens were cut from the sampling area, 
with the 6 inch dimension perpendicular to the backbone line, and the 3 
inch dimension parallel. The specimens were numbered with asmall aluminm 
tag to identify them with respect to skin number, position number, and sub- 


sequent treatment number. The specimens were then placed into individual 


FIGURE Tf 
SAMPLING DIAGRAM 


ROMAN NUMBERS DESIGNATE POSITIONS 
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plastic bags and quick frozen at ~ 50° F. for 24 hours, after which they were 
held at 10° F. until they were required. The several skins were received 
individually so that no specimen was held in the frozen condition for over 
two weeks, since our previous experience had indicated that this period was 
without detectable influence upon the results secured from the bating ex- 
periments 

\t the beginning of any particular portion of the work, the required 
specimens were removed from the freezing cabinet, weighed, thawed at room 
temperature, and placed in a large container with four times their weight of 
distilled water (20-25° C.) and shaken for 10 minutes. After washing, the 
specimens were removed, drained, and put into individual glass jars for hold- 
ing to prevent air drying of the pieces. 

‘The washed pieces were measured for lime thickness on the compresso- 
meter described earlier 2. To prevent the individual specimens from adhering 
to the sides of the containers in later processing, the two ends, or three inch 
sides, were then tied together, with the grain on the outside of the resultant 
cylinder. ‘These specimens were then transferred to a second set of jars con- 
taining the delimer needed to bring the pH to the desired bating pH. Am- 
monium sulfate, boric acid, sulfuric acid, and sodium hydroxide were used in 
these deliming baths. The amount of delimer to use had to be adjusted to 
every skin, the scrap pieces outside the sampling area being used for this 
purpose. 

‘The washing was accomplished in the Launderometer at the temperature of 
bating, and thus served to bring the skin to bating temperature as well as to 
bate pH. This washing period was also ten minutes, while the solution to 
stock ratio was four to one. 

\fter the second wash, the specimens were transferred to another series of 
quart jars containing the bating solution, previously adjusted to temperature 
and pH. The ratio of the solution to skin weight was four to one, while the 
bate concentration was 1 per cent of the limed stock weight. The ratio 4:1 

olution to stock was maintained in all stages of the experiments. The actual 
bating was acomplished during a 1.5 hour period in the Launderometer set 
to control the desired bating temperature. 


After the bating period, the specimens were removed from the spent liquor 


and put into another series of jars for a 20 minute wash in the Laundero- 
meter. ‘The washed samples were drained and held in closed jars while being 
subject to the three measurements described earlier. 

‘To clarify the details of this procedure, a flow sheet has been prepared, 
which appears as Table I. In this work, this procedure was followed at tem- 
peratures of 80, 90, 100° F., and at intended pH values of 7.5, 8.5, and 9.5. 
The spent bate pH values were not exact despite our precaution, hence the pH 


level may best be described a 7 to 8, 8 to 9, and 9 to 10. The three commer- 


cial bates were secured from one producer, and when used the bate liquors 
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were adjusted to a common strength with ammonium sulfate. Ammonium 
sulfate was also used along with buffering salts in the pH adjustment and in 
the samples employing delimer only with enzyme. In this experiment the 
following data were recorded to describe the results of the bating: 

1. Weight of the sample in the frozen state. 

2. Thickness of the sample after first wash. 

3. pH of wash no. 1 & 2, after bate, and after bate wash. 

$. Amount and type of delimer used. 

5. ‘Temperature of bate liquor. 

6. Distortion after treatment. 
7. ‘Tangents of angle of slip after treatment. 
8. Air permeability after treatment. 


‘This is illustrated by the typical data shown in Table 2. 


TABLE 1 
Flow Sheet for Laboratory Bating Procedure 


Skin cut as per diagram 


Frozen at - 50° F; hold at - 10° F; in sealed cellophane bags for not more than 14 days 
before use. 


Remove from freezer; weigh in frozen state, label for handling. 


Place all samples in one large container; wash 10 minutes in four volumes distilled 
water at room temperature. 


Place in individual glass jars; keep closed at all times. 
Determine lime thickness on compressometer. 
Wash at temperature under study. Delimer added to wash water to give pH under 


study. Time of wash—10 minutes. 


Transfer to bate solution previously prepared at concentration, pH, and temperature 
under study 


Bate in launderometer for time and temperature under study. 
Wash 20 minutes in distilled water at temperature under study. 
Drain; hold in individual glass jars. 

Determine slip on apparatus at pH and temperature under study. 
Determine compression on compressometer 


Determine air permeability on Mullen Tester. 


Figure II also shows the assignment of the 36 treatments to the specimens 


from a given skin. This illustrates the fact that the specimens were assigned 
to the treatments so that the effect of the three bate enzymes and the accom- 
panying delimer is secured on adjacent specimens. The other 18 skins were 
assigned to the treatments in such a fashion that each treatment occupied the 
eighteen different positions in the side, and were derived from this design by 
transportation of the assignment of treatments shown in Figure II] by a coun- 
ter-current movement of the treatment numbers along the position numbers. 
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BATING STUDIES 


FIGURE I 
ASSIGNMENT OF 36 TREATMENTS TO A SINGLE SKIN. 
ENZYME TYPE: PANCREATIC; BACTERIAL; FUNGAL;& DELIMING 
H LOW, pH 7.5; MEDIUM, pH 8.5; HIGH, pH 9.5. 
TEMPERATURE: 80, 90, 100 F. 


ARABIC NUMBERS DESIGNATE THE TREATMENTS. 


9 NONE 
HIGH pH 
HIGH TEMP. 

20 FUNG 
LOW pH 

HIGH TEMP 

| T 

. LOW OH 

HIGH TEMP. 


P 


HEAD END 


| NONE ]I0— PAN 28 FUNG 
HIGH pH | MEDIUM -H | HIGH pH 
LOW TEMP.| LOW TEMP.| MED. TEMP. 
2 PAN lil FUNG 129 BACT 
HIGH pH | MEDIUM pH | HIGH pH 
HIGH TEMP.| LOW TEMP | MED. TEMP 
FUN T 
Siete | ueGiOk oH > Mevion oH 
HIGH TEMP.| LOW TEN. | 
pH 


MED. TEMP. 
a BACT 13 NONE 
HIGH pH LOW 


HIGH TEMP. 
5 NONE 
LOW pH 
LOW TEMP. 
6 PAN 
LOW pH 
MED. TEMP. 
7 FUNG 
LOW Pp H 
MED. TEMP. 
; BA 
LOW pH. 
MED. TEMP. 
9 NONE 


MEDIUM p H 
LOW TEMP 


* on 
ot Be 


Si FUNG 22 NONE 
MEDIUM pH | HIGH pH 
MED. TEMP.| MED. TEMP. 

2 


14 PAN O32 BACT | 23 PAN 
MED. pH © MED. pH | LOW pH 
HIGH TEMP © MED. TEMP.| LOW TEMP. 


N a PAN FUNG 
MEDIUM pH HIGH pH LOW pH 


HIGH TEMP.| LOW TEMP| LOW TEMP. 
16 BACT 34 FUNG [25 BACT 
MEDIUM HIGH 5H LOW pH 
HIGH T Low TEmp.| Low TEMP 
7 WON 35 BA 26 NO 
LOW pH HIGH pH | MEDI 
LOW TEMP | MED. 
36_ NONE 


HIGH TEMP. 
MEDIUM 5H 
HIGH TEMP. 


TAIL END 


H 


UM pH 
TEMP. 


I.xXPERIMENTAL RESULTS 


The data in Table 3 show the influence of the thirty-six different treat- 
ments upon the tangent of the angle of grain slip. The data reported are the 
eighteen different skins. 


average of the eighteen values secured from the 
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lable 4 reports the average values for the permanent deformation 
influenced by the treatments, and Table 5 reports the average 
uir permeability of the skins after the treatments. In addition 


he thirty-six treatments which data comprise the 
; 


partial averages appear in the tables which show the 


~ the three temperature levels, the three pH levels and the four 


The appendix to this article contains Tables 6, 7, and 8, 


istical analy sis of variance of the data which 


onducted according to the directions given 

with replication experiment. The three 

f bate, (i. e., no enzyme, pancreatic enzyme, fungal 

and bacterial enzyme), temperature (i. e., 80, 90, and 100°F.), and 


pH 7.5, 8.5, and 9.5); the replication came from the data secured 


different skins. All of the conclusion with respect to these data 


statistical inferences which may be drawn from these analysis of 


rming these experiments, it was noted that the pieces bated at 
gher pH levels were more slippery than their actual roughness evident 


yperator would indicate. This seems to be an alkaline 


grain slip test can not distinguish from true surface 
This fact, n oubt, has biased the results reported here at the 
pH level, pH 9.5. 


DiscUSSION OF THE [EXPERIMENTAL RESULTS 


hat the enzyme does produce a significant in- 

rs of bating, the grain slipperiness, 
iir permeability of the bated skin. 

as confirmed the knowledge of the practical 

nfluence these properties of the skin. The more 

three sources of enzyme is not so clearly 

ree tests, that the bac- 

» of the enzvme free or delimed 

fungal enzyme, with the pancreatic 

nzyme tl ‘sts ben ‘ farthest removed from the delimed pieces. 


I 
Hence infere bvious that the pancreatic enzyme is a more efficient 


‘bic enzymes. This was indicated by our 
"= 


varied experiment Further, it 


ilree enzyme 


ecured trom the t ‘ec methods 


Vherefore, may nclude 
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BATING STUDIES 


rABLE 9 


langents of Angle of Grain Slip 


Analysis of Variance 


Variance 
Degrees of Ratio 
t Variance le Square Freedom Mean Square k Significance 


Bate Types 7.32971 44324 111.6 sla 
Temperatures 68214 34107 15.6 _— 


pH Levels 03622 O1811 0.82 Insig 


Bate X Temp. 24523 04087 1.86 Insig. 
Bate X pH 26464 04411 2.01 Insig. 


Temp. X pH 10080 02520 1.15 Insig 


Bate X Temp. X pH 11407 0.00951 0.43 Insig 
Residual 12 .39050 0.02189 


rOTAI 21.16331 


level 0.001 or above 


TABLE 10 


Permanent Deformation of Bated Skin 


Analysis of Variance 


Variance 
Degrees of Ratio 
Source of Variance Crude Square freedom Mean Square F Significance 
Bate Types 3497 97 4 1165.99 al ad “ae 


Temperatures 1120.44 560.22 : 9 


pH Levels 1240.96 48 3: eae 
Bate X Temp 205 33 

Bate X pH 195 2.53 
Temp. X pH 602 .7- 50.68 ; * 
Bate X Temp. X pH 28 5 2 2 


Insig 


Insig. 


Insig 


5 


Residual 308 


rOTAI 38083 


evel 0.001 or above 
evel 0.05 or above 
Level below 0.05 


that all three enzymes do have a bating function. Individual comparisons 
between the particular enzymes do not clearly demonstrate that any one 
enzyme is superior to the other, although pancreatic enzyme may be better 
than the other enzymes, especially the bacterial enzyme. These conclusions 
are based upon the use of the statistical t-test !, which shows that difference 


in the average tangent of the angle of grain slip of 0.0334 is significant, and 
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TABLE 11 


\ir Permeability of Bated Skin 


Analvsis of Variance 


Bate Types 
Temperatures 
pHi Levels 
Bate X Temp 
Bate X pil 
Temp. X pH 
Bate X Temp 
Residual 


rOTAI 


Level 0.001 or greate 


Level 0.01 or greater 


Level below 0.0 


at di neces in the average permanent deformation of 1.67 and in the 

iverage air permeability of 4.48 are similarly significant, when 150 samples 

ire included in each treatment group. These differences are stated at the 0.05 
] 


level of significance, so thi lifferences of this magnitude have 1 chance in 


0 of being due to pure chance if the residual variance in the analysis of 


ariance tables is an unbiased estimate of error. 


] ] 
adual 


Variance is not a true unbiased 
f such determinations because it no 
» the sample position of the different 
suggested by » fi; hi he three factor interaction is only 
residual variat is possible that future work of this type 


efficient if some one of the incomplete block statistical designs 


the observation that temperature 

ting efficiency as measured by these 

oorer bating temperature than 90 or 

100 h t of pH ts ol to be less marked, and the analysis of 
Varian¢ ws this factor to be insignificant for the tangent of the angle of 
grain slip and for the air pe ity data. However, the permanent de- 
formation data do show a significant pH effect, with the highest pH yielding 
the least permanent deformation. One might hazard the explanation that at 
this higher pH level the skin has been over depleted, resulting in a less de- 
formable } 1ece lhe alkaline lipy ‘riness of the pH 9.5 pieces may also have 


caused the pH ettect t I na i on the of tne ¢ ngle of grain slip. 
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SUMMARY 
1. It has been shown that the efficiency of a bating process can be deter- 
mined by measurement of the angle of the grain slip as an estimate of the 


surface smoothness of the bated skin, by a measurement of the permanent 


deformation of the bated skin, reminiscent of the bate-master’s punch test, 


and by measurement of the air permeability of the bated skin. 

2. These techniques show that the presence of a proteolytic enzyme does 
add significantly to the action of a deliming salt alone, thus confirming the 
experience of the practical tanners. 

3. These data indicate that the particular pancreatic enzyme-containing 
bate is superior to the fungal and bacterial enzyme bate, although the dif- 
ference is not large, especially with the pancreatic and fungal bates. 

+. All the bates are more efficient at the higher temperatures than they 
are at lower temperatures. 

5. The pH influence is not large enough to exceed possible experimental 
error by the method used. 
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BOOK NOTICES 


Internitionales Woérterbuch der Lederwirtschaft. Second Edition. By Walter Freu- 
denberg. Springer-Verlag, Berlin. 177 pages. 1951. Price, cloth, DM 48. The second 
edition of this well known dictionary of leather terms has been increased by ten pages ovet 
the first edition. It follows the same plan adopted in the original work. 

Che dictionary is in five languages, namely: German, English, French, Spanish and Halian. 
Phe text expresses each word or term in the several languages in the order named. Words 
or terms fall into general classifications as follows: hides and skins, manufacture of leather, 
classes of leather, traveling requisites and leather goods, shoes and their manufacture, and 
glue stock, hair, trimmings. Each class is further divided. For example, hides and skins are 
broken down into varieties of hides and skins, description and characteristics of hides, 
weight, condition, defect of quality, flaying and flaying damage, insect damage, and diseases 
of the hide. Each word in the text is numbered so that the same numbers, in addition to the 


page numbers, appearing in each of the five indexes, provide a quick reference to the word 
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equivalent in all five languages. Thus if one wants to know the foreign equivalent of an 
English word he refers to the English word in the index, and from the numbers there appear 
ing turns to the page and numbered word in the text for his information. The same proced 
ure is followed for all five languages. 

Since the first edition of this excellent dictionary was published in 1936, and was sold out 


within three years, the second edition will be received gladly. 


D. W. 


Die Qualitétsbeurteilung von Leder, Lederaustauschwerkstoffen und Lederbe- 
handlungsmitteln, Second Edition. By Hans Herfeld. Akademic-Verlag, Berlin. 309 
pages. Price, paper, 16.75 D.M. 


The book begins with a short description of hides and tanning and shortly thereafter 


introduces a description of numerous materials in use as leather substitutes which the author 


designates as “exchange materials”. These include textiles, artificial leather. leather-board, 
leather scrap, rubber, and plastics. Chemical and physical tests for leather and the leather 
exchange products are given in detail. The section on physical tests is well illustrated with 
line cuts 


The third section of the volume presents quality guides for leather and leather substitutes. 


These guides show the upper and lower chemical and physical limiting values for the various 


materials and are arranged in tabular form. Divisions are made with respect to the end use 


of the products, such as materials for outsoles, shoe upper, insoles, heels, shoe linings. gloves, 


upholstery, bag, strap, saddle and book bindings. Belts, industrial leathers, dress leather and 
furs complete the section. 


The fourth division is given over to quality guides for materials used in the preparation 


and finishing of leather, Methods of analysis and limiting physical and chemical values are 


given, the latter in tabular form. Dyes, polishes, impregnants and dressings are included, 


but in most cases descriptive text suffices without the tabulations. The volume closes with a 


tabulation of values for adhesives, shoe bottom filling materials and shoemaker’s pitch. In 


all, there are thirty-two tables of values and thirty-one cuts. It is, indeed, a very compre 


hensive work on the subject of quality evaluation of leather, leather exchange and leather 


dressing materials, D. W. 


Crops in Peace and War. Yearbook of Agriculture 1950-51. U. S. Dept. of Agricul- 


Heretofore the Annual 
Reports of the Department of Agriculture have been devoted largely to the better production 


of farm crops. A departure was made from the established practice 


ture, Supt. of Documents, Washington, D. C. 942 pages, cloth, $2.50. 


wherein the present 
Yearbook is given over to what happens to farm products after they leave the farm. This 
therefore, involves marketing, the finding of new 


industrial uses for some products, and 
research, 


The reports on research are largely the work of the four Regional Laboratories of 
the Department. 


There are seventeen general groupings of subject matter, with each subdivided into a 


number of articles pertaining to the subject. The section on Hides, Skins and Leather is 


composed of four articles by authors well known to leather chemists, who are I. D. Clarke, 
C. W. Beebe and J. S. Rogers of the Eastern Regional Research Laboratory, and M. E. 


Fowler of the Bureau of Plant Industry, Soils and Agricultural Engineering. The titles of 


the four papers are as follows: Advice on Hides and Skins, Leather Made to Fit Your 
Needs, Native Sources of Tanning Materials, and Ways to Stop Losses of Tanbark. A short 
biographical sketch of the respective author is inserted at the close of each article. In addi- 


tion to the foregoing contributions which are of immediate interest to the leather chemist, 


the Yearbook contains a wealth of information on other widely diversified agricultural prod- 


ucts. It is an excellent summary of the research work and accomplishments of the Depart 


ment of Agriculture. D. W. 
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Rotating Extraction Units. By E. Urff. Oesterr. Leder-Zeitung, 3, No. 9, 5 (1948). 


The extraction battery consists of from 3 to 6 containers or drums, that resemble tanning 
drums. Each drum is divided into 3 parts by screens. The end 
hiquor, 


compartments contain 
The material to be extracted is put in the middle compartment, the walls of which 
have carriers to stir the material. The drums are 3.5 meters long and 3 meters in diameter. 
They are hermetically sealed, but have a vent that opens once each revolution to release gas 


or steam. They are connected by pipes as for the usual type of battery. The speed of 


rotation should be 2-3 r.p.m. 


This method is more efficient than any other; 70 per cent of 
the tannin in a material can be leached out with cold water. Fine material can be leached 
without channeling, and no dry masses of material will be found at the end of the extraction 


as is true for vat leaching. Power and steam requirements are low. Loc. 


The Best Utilization of Spent Pine Bark. By A. Nagode. Ocsterr. Leder-Zeitung, 
3, No. 11,5 (1948). 


The disposal of spent pine bark by burning after pressing or drying, 
is discussed, 


Roller and basket presses, and sun and artificial drying, are compared. 


Bt. 


Composition and Characteristics of the Common Vegetable Tanning Materials 
and Tanning Extracts. By J. A. Sagoschen. Oesterr. Leder-Zeitung, 3, No. 19, 5; No. 
20, 4; No. 21, 3; No. 23, 3; No. 24, 3 (1948). A tabulation of the characteristics and a 
brief description of 50 common tanning materials. IL D.C. 


Investigation On Pancreas Bating In the Deliming Liquor. By E. Knopp, K.St. 
Haidinger and A, Nagode. Oesterr. Leder-Zeitung, 3, No. 18, 3° (1948). If skins are de- 
limed, the deliming liquor should not be used for bating, because it contains enough soluble 
protein to use up, and so waste, at least 20 per cent of the bate. Also, the lime in the delim 
ing liquor peptizes the skin and so causes increased bating action. LR. 


The Use of Sulfite-Cellulose Waste Liquors for Tanning and a New Austrian 
Tanning Extract. By J. A. Sagoschen. Oesterr. Leder-Zeitung, 3, No. 22, 3 (1948). Little 
use has been made of sulfite-cellulose waste liquors in Austria. Recently, in addition to the 
known methods of chlorinating or coupling with naphthalene or phenol groups, two entirely 
new methods of preparing the waste liquors have been developed. One is not yet on the 
market, but Hausruck extract, developed by Dr. H. Zak, is in production, It is made from 
heech waste liquors. The product has a constant composition, because there is little varia- 
tion in the waste liquor composition. The Hausruck extract has a peptizing action on the 
insolubles of other extracts. When equal parts of Hausruck extract and a poor quality oak 
wood extract (9°Be) were mixed, the insolubles, as determined by settling 24 hours, were 
reduced from 26.5 per cent in the oak, or 13.25 per cent in the mixture, to 2.1] per cent, a 
reduction of 84 per cent. Hausruck extract is best used in blends, in amounts of approxi 
mately 30 per cent. When used alone, it makes hard, empty leather. oe <. 


Polarographic Investigations of Reactions in Aqueous Solutions Containing Cop- 
per and Cysteine (Cystine). I. Cuprous Copper and Cysteine in Ammoniacal Medi- 


um. The Dissociation Constant of Cuprous Cysteinate. By W. Stricks and I. M. Kol- 
thoff. J. Amer. Chem. Soc. 


, 73, 1723 (1951). Cuprous copper and cysteine in ammoniacal 
medium react to give slightly dissociated cuprous cysteinate (RSCu). The addition of an 
excess of cuprous copper to a solution of cuprous cysteinate results in a marked decrease of 
the diffusion currents of both the cathodic cuprous copper and RSCu waves and in a shift 





130 LEATHER CHEMISTS ASSOCIATION 


of the half wave potential of the RSCu wave to more negative values. This indicates the 


formation of complex. compounds between cuprous cysteinate with cuprous copper. The 
R-Cu wave observed with a solution containing equimolar amounts of cysteine and cuprous 
opper is not ideally reversible. In the presence of a sufficient excess of cysteine the RSCu 


vave becomes reversible. No indication of complex formation between RSCu and cysteine 


has been obtained. From polarographic data the dissociation constant for RSCu (RSCu 


) has been calculated to be 6.5 x 10-2 at 25° and the free energy of formation 


Polarographic Investigations of Reactions in Aqueous Solutions Containing Cop- 
per and Cysteine (Cystine). If. Reactions in Ammoniacal Medium in the 
ence of and Absence of Sulfite. By 1. M. Kolthoff and W. Stricks. J. 
73, 1728 «1651. 


Pres- 
{mer. Chem. Soc. 
The reaction between cysteine and cupric copper under various conditions 
been described heretofore in the literature. In the present work it has been found 


steine (designated RSH) in ammoniacal solution is oxidized to cysteine (RSSR) upon 


on «f cupric copper with formation of cuprous cysteinate (RSCu). The nature of thi 


ition is markedly altered if sulfite is present. In the presence of sulfite cysteine reacts 


quantitatively with cupric copper in ammoniacal medium to give cysteine sulfonate (RSSO 


nd cuprous copper as final products. The cystine formed upon oxidation of cysteine with 


cupric copper reacts with sulfite: RSSR + SO, = RSSO-, + RS-. The reaction is rapid 


ut low ammonia (0.05 W) and high sulfite (0.15 M) concentrations and under such condi 


tions small amounts of air do not interfere. The reaction rate decreases at higher ammonia 


and smaller sulfite concentrations and under such conditions even traces of air cause devi: 
tions by catalyzed oxygen oxidation of cysteine. The foregoing reactions were polaro- 
graphically determined 


Kinetics of Peptide Bond Formation. By D. E. Koshland, Jr. J. 


{mer. Chem. Soc.., 
73. 4103 (1951). 


A fundamental aspect of the problem of protein synthesis is the mecha 


sm by which the individual amino acids are linked together to form the polypeptide chain. 


While the theories postulated so far have been based largely on mechanical analogies, there 
s no apparent way to modify these to 


make them consistent with what is known of the 
mechanism of organic and enzymatic reactions. 


The author undertook to clarify this part 
«f the problem by maling a kinetic 


study of peptide bond formation in vitro, using com 


unds which are believed to be close analogs of the actual intermediates in the biological 


system. Of the many compounds which have been postulated as intermediates in protein 


-ynthesis the amino acyl phosphates, seem most in accord with the currently available 


Acetyl phosphate was found to react with some amines and amino acids in aque 
us solution at 39 ri 


evidence 


reaction is first order in acetyl phosphate, first order in amino 


compounds and involves a nucleophilic attack by the nitrogen of the amino compound on 


the carbonyl carbon of the acyl phosphate, 


The relationship of the observed rates to the 
mechanism of peptice 


bend formation in biological systems is discussed. 


Phe lonization of Amino Acids in the Solvent Sulfuric Acid. By J. L. O’Brien and 
(. Niemann. J. Amer. Chem. Soc.. 73, 4264 (1951). The degree of ionization of eight ali 


phatic and aromatic amino acids in sulfuric acid was determined by cryoscopic measure 
The factors influencing the process of multiple protonation, in. sulfurie acid. are 
/ 


discussed 


nents 


Equilibrium Constants of the Reactions of Sulfite with Cystine and with Dithio- 


diglycolic Acid. By W. Stricks and I. M. Kolthoff. J. Amer. Chem. So.. 73. 4569 (1951). 


The reaction between cystine and sulfite (RSSR + SO-. = RS- + RSSO-,) is shown to be 
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reversible in alkaline medium (pH varied between 8 and 13) the equilibrium being attained 
rapidly from both sides. Four equilibrium constants with reference to the various charge 
types of the anions of cysteine, evstine and cystine sulfonate have been determined at 12, 
25 and 37°. Neglecting the heat of dissociation of the sulfhydryl group and taking + 12,000 


cal. for that of the NH group, the heat of reaction was estimated to be + 7,000 eal. 
between 12° and 37 


Synthesis of Protein-like Substances by Chymotrypsin from Dilute Peptic Digests 
and Their Electrophoretic Patterns. By H. Tauber. J. Amer. Chem. Soc., 73, 4965 
(1951). The present electrophoretic studies and other investigations show that the high 
molecular weight protein-like substance produced by chymotrypsin from peptic digests of 
proteins are of a well-defined chemical nature. Such substances have so far been synthesized 


only by chymotrypsin. The mechanism of the present synthesis is not known. 


Identification of Histidine and Tyrosine by Partition Chromatography of Their 
Azo Dyes. By J. E. DeVay, W. H. Change and R. I. Hossfeld. J. 
77 (1951). 


{mer. Chem. Soc.. 73, 
To overcome the difficulties inherent in other chromatographic methods for 
the identification of histidine and tyrosine, the authors have developed the following pro 
cedure. Histidine and tyrosine were coupled with diazotized p-nitroaniline in the presence 
of 4 per cent sodium carbonate. The resulting azo dyes were spotted on Whatman No. | 
filter paper and developed by decending irrigation with secondary butanol (one vol. water 
to one vol. butanol). After drying at room temperature, the chromatogram was sprayed 
with 4 per cent sodium carbonate to intensify the color of the spots. 


l.-histidine gave a pattern of three colored spots: 


The azo dyes from 
purple, yellow-orange and orange red in 
the order of their increasing R values. A brown spot remained at their origin. L-tyrosine 


ave a purple spet having an R value greater than that for the orange red spot of L-histidine. 


Displacement Analysis of Lipids. VI. Separation of Unsaturated Acids. By R. T. 


. 
Holman and W. T. Williams. J. Amer. Chem. Soc., 73, 5285 (1951). Displacement chroma 


tography has been applied to the separation of unsaturated fatty acids using charcoal as 


adsorbent and aqueous ethanol as the solvent. Separation of saturated and various unsatu 


rated acids of the same chain length have been made with acids varying from 4 to 18 car 
bons in chain length. Non-conjugated unsaturated decreases adsorption, carboxyl conjugated 
conjugation increases adsorption. The conjugated octadecadienoic acid (not carboxyl con 
ugated) is adsorbed less strongly than stearic acid, whereas conjugated octadecatrienois 


acid is adsorbed more strongly than stearic acid. Linoleic and oleic 


acids are separable, 
hut both lie between myristic and palmitic acids in adsorbability. 


Impurities in fatty acid 
preparations which are not removed by repeated distillation were detected 


by chromato 
graphic separation, 
| 


Displacement Analysis of Lipids. VII. Carrier Separation of Unsaturated Fatty 


Acids. By R. T. Holman. J. Amer. Chem. Soc., 73, 5289 (1951). The positions of a series 


of single unsaturated fatty acids in a carrier displacement chromatogram have been deter 
mined using methyl esters of even saturated acids in one series and methyl esters of odd 


saturated acids in another using Darco G 60 as adsorbent and 95 per cent ethanol as solvent. 


It was found that increasing the number of isolated double bonds decreases the adsorption, 
nanging a saturated acid to an unsaturated acid to an acetylenic acid decreases adsorption 


conjugation of double bonds increases adsorption. Differences 


in adsorbability of cis-andl 
trans-isomers are slight. One isolated double bond in the molecule 


decreases adsorption 
roughly equivalent to two less carbon atoms. 


Separation of stearic and linoleic acids and 
of linoleic acid and its conjugated isomer by carrier displacement are demonstrated. 
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The Presence of Hydroxylysine in Proteins. By L. W. Inskip. J. Amer. Chem. Soc., 
73, 5463 (1951). Two-dimensional chromatograms run in phenol-collidine solvent: system 
howed that hydroxylysine was present in gelatin, but absent from casein, lactalbumin, 
glycinin and zein. Human hair contained a spot close to that occupied by hydroxylysine 


but this is regarded as cystine. It is possible that wool also contains hydroxylysine. 


Polvyeystine. By H. W. Jones and H. P. Lundgren. J. Amer. Chem. Soc., 73, 5465 
(1951). The authors report the preparation of polymers of cystine were prepared by the 
method of Leuchs and Geiger, with modifications. 


A Study of Mold Growth on Pyrogallol Tanned Leather and the Associated 
Changes of Chemical Composition and Physical Properties. By G. R. Hyde, R. G. 
Mitton and A. J. Musgrave. J. Soc. Leather Trades Chemists, 35, 82 (1951). The growth 
of mold and its effect on catechol tanned leather has been previously studied. This is a 
parallel study on pyrogallol tanned leather. In general the two sets of results are in excel 
lent agreement. Even where mold growth is heavy there is litthe change in the physical 
properties of the leather in either case. On both mold growth was not changed by the 
absence or presence of oil, but was much enhanced by the presence of water solubles. More 
mold grew at the higher than at the lower temperatures and the fungicide used in low con 
centration (p-nitrophenol) was more effective at higher temperature. The experiments con 
firm that mold growth causes extensive hydrolysis of oils and greases in leather. They also 
gave evidence that humid atmosphere causes a continuation of tanning in pyrogallol but not 
in catechol leather. Oxidation and polymerization of oils occurred more rapidly in catechol 
than in pyrogallol leather, RK. . T. 


The Effect of Liming and of the Tanning Process on the Incidence of Greasy 
Bends. By R. F. Innes. J. Soc. Leather Trades Chemists. 35, 104 (1951). 


greasy bends is 


Incidence of 
a considerable problem causing appreciable reduction of selling price. 
Records show that the greasiest hides come from Buenos Aires, Argentina. Those from 


northern Argentina are much better. Comparison of Buenos Aires and north Argentine 


hides in two tanneries (N and P) confirmed the greater greasiness of the Buenos Aires 


hides but also showed consistently fewer greasy bends at P than at N. 


P tannery had recently 


On information that 
changed its liming process from “flat” to “suspension”, it) was 
decided to split a 400 pack, lime half at N and half at P, then split each half again and 
finish tanning the quarter packs at the two tanneries respectively. The 


number of greasy 
Lends found was: limed at N and tanned at N, 


none; limed at N and tanned at P, 25; 
limed at P and tanned at P, 12; limed at P and tanned at N. 3. At tannery N the leather 


is drummed 2-3 hours immediately prior to hot-pitting. The process has been demonstrated 


The author has also demonstrated that no fat. except the free 
fatty acid, is saponified in ordinary liming. Since tannery P did not drum before hot-pitting. 
the conclusion is drawn that liming had little effect on the 


as effective in dispersing fat. 


incidence of greasy bends but 
that drumming before hot-pitting reduced it in. MH. 7. 


The Movement of Natural Grease in Ox Hides During the Manufacture of Sole 
Leather. By M. Dempsey, G. H. W. Humphreys and M. E. Robertson. J. Soc. Leather 


Trades Chemists, 35, 117 (1951). During the past twenty years much study has been made 


in the U.S. A. of grease in hides. A bulletin issued in 1933 mentions a method of picking 


out greasy hides by determination of specific gravity. It also discusses the use of sodium 


metasilicate in soak water for fat removal. English study of Frigorifico hides indicates that 


the season of slaughter has an important bearing on grease content although probably due 
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more 


to change of diet with the season than change of season. The general conclusion from 
studies to date indicate that greasy bends arise from hides abnormally high in grease and 
from normal hides not properly processed. No method has yet been found for removing 
enough fat from very greasy hides to prevent grease stains. English study did not confirm 


American finding that grease escaped from the fat cells during liming and migrated during 


tanning. Instead it was found that, while some grease escaped during liming, it did not 


travel until the hides were mechanically stressed by drumming before hot-pitting. This 


confirmed the known importance of physical stresses. It was not, however, completely suc 


cessful in preventing grease stains. Nevertheless the authors feel that previous attempts to 


remove grease may have failed because of insufficient mechanical action. Migration of the 


fat deposits to the surface during drying was confirmed. In the microscopical examination 


the samples were fixed with formaldehyde to prevent smearing of fat when cut. 


Staining 
was done with Scarlet R in 70 per cent alcohol. Twelve greasy looking hides were exam 
ned and six of them chosen for high grease content. Of the six, one (No, 4) gave grease 
stained leather. Comparisons were almost entirely made between this hide and No. 12 which 


did not have grease stains although showing abnormally high fat in the raw hide state. 


Stages of examination were: raw hide, limed pelt, after one day in tan, top of suspenders, 


after circulators, after third layers, after drumming, after hot-pit and bleach. 


Through 
third layers fat tended to remain near deposits. 


Drumming caused more escape from fat 
cells and dispersion in fine droplets, but not as far as the sebaceous glands. 


Hot-pitting and 
bleaching appeared to remove dispersed droplets 


Drying and rolling practically finish fat 
removal from hides with a moderate amount of fat. Fat dispersed in thin film over fibers 
Paddling hides in soaks containing sodium sulphide 


showed promise but air raid damage to the tannery prevented conclusive experiments. Extra 


does not necessarily produce stain. 


drumming toward the end of tanning removed more fat but did not entirely prevent grease 


stains. A special study of the effect of drying showed that the chief movement of fat 


towards the surfaces takes place during drying and subsequent shedding operation. R.H. T. 


The Yellowing of Pickled Sheepskins. By J. H. Bowes and G. O. Morse. J. Soc 


Leather Trades Chemists, 35, 133 (1951). Pickled sheepskins discolor on long standing. 


fhis investigation was undertaken to determine whether oxidation of grease and/or degra- 


dation of collagen are causes of the discoloration. Comparative analyses of colored and 


non-colored New Zealand pickled sheepskins showed significantly lowered iodine values of 


grease (indicating oxidation) and significantly high soluble nitrogen (indicating collagen 


degradation) in the colored skins. A previous investigation, based on the assumption that 


the iodine values of sheeps':in grease lie between 35 and 50. concluded that there was no 


xidation of grease during storage. Since iodine values are shown to be in a 58 to 70 range, 


this conclusion does not exclude the possibility of grease oxidation. There is some indica 


tion that lowering of pH increases discoloration. On this background three experiments 
acid and salt pickled sheepskins with 


In the first experiment the skins were de-greased and then treated 
with a mixture of equal parts 


were performed on six months storage of sulphuric 


some additional agents. 


f neatsfoot oil and tallow, up to 25 per cent of the skin 


weight, in order to ensure grease uniformity. Effect of temperature, sulphuric acid concen- 


tration ferric alum and pyrogallol were studied. The chief factor causing color was temper- 
ature, resulting in a range from no visible change at zero centigrade to a dirty brown at 37 
degrees. To a much lesser degree color increased with acid concentration. There was con- 
siderable reduction of iodine value at temperatures above 20 degrees. An increase of soluble 


nitrogen was parallel to increase in color. Presence of ferric iron increases soluble nitrogen. 


Pyrogallol tends to decrease it. In the second experiment skins with the natural grease were 
used and cresol and p-nitrophenol were tried as retarders. 


Results were similar to those of 
experiment one, but the natural grease was less affected than the introduced grease. lodine 
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ue showed appreciable decrease only at 37 degrees. In a third experiment grease was 


removed from the skins in order to study the effect of collagen degradation without the 


nterference of grease oxidation. Again the results were about the same, color increasing 


ith temperature and to a lesser degree with increase in acid. Since an increase of soluble 
trogen consistently accompanies an increase in color, the conclusion is drawn that degra 
dation of collagen is the chief cause; and that oxidation of grease probably has little effect. 


Temperature is the chief cause of vellowing and acid concentration a lesser cause. There- 
ore skins I stored at temperatures below 30 degree centigrade and an acid con 


centration not exceeding 1.5 per cent yt es 


Recent Advances in the Study of the Composition of Basie Chromium Salts. 
Part 1. Dehydration of Chrome Alum. — By FE. Mitchell. J. Soc. Leather Trades Chem- 


s, 35, 154 (1951) The literature on the subject is vast: but even in the light of recent 


ecords much remains to be verified or explained. This study is divided into several sections 


of which this is the first. There are five types of water combinations in crystals: water 


onstitution, as hydroxyl groups; co-ordinated water, functioning as a neutral addendum in 


mine or acido complexes, and also co-ordinated water forming aquo cations; anion water, 
nked in the solid state to the anion (by hydrogen bond); lattice water not chemically 


onded to either ion; zeolitic water, a term loosely applied to any water of crystallization 


ving a bivariant system of dehydration. According to the literature chrome alum loses all 


ts lattice water when kept over a drying agent at ordinary temperatures; but six molecules 


remain bound to each chromium atom. In dry atmosphere at ordinary temperatures about 


5 per cent of the water is lost. If heated, more water is lost between 80 and 90 degrees C. 


nd the salt changes from violet to green. When heated to 200 degrees one molecule of 


vater still remains. At 300 degrees practically all the water is removed but the salt remains 


soluble. At 350 degrees or above all water is removed, leaving an insoluble salt. Experi- 
entally chrome alum was dehydrated under vacuum at 61 and 111 degrees C. Dark green 


ds were obtained which dissolve with prolonged shaking in ice water. The two solutions 
» obtained were analyzed and compared with analyses of untreated chrome alum, cold dis- 
olved and also with cold dissolved and boiled chrome alum. At 61 degrees 65 per cent of 


the water of crystallization was lost, at 111 degrees 87 per cent was lost. In general there 
e I - 


was more resemblance between the 111 degree product and the boiled product than between 


ny of the others. To keep whole numbers in the formulas, other constituents were given in 


relation to 4 chromium atoms. Using this system the following comparisons between the 61 


id TLL degree products are shown. Water remaining: 61 degree, 4 molecules; 111 degree. 
1.5 molecules. Sulfate penetration of complex: 61 degree. 1.04; 111 degree, 8. 


Free acid: 
GL degree, none; 111 degree, 3 equivalents. Comparison is made with a product made by 


inother investigator by heating at 90 degree C. for two davs. From spatial configurations, 


which are illustrated, it is concluded that the 111 degree product is an olated form of the 


roduct obtained by heating without vacuum at 90 degrees. a eB 


Some Aspects of lon Exchange Reactions With Phthalato-Sulfato-Chromium 
Complexes. By K. H. Gustavson. J. Soc. Leather Trades Chemists. 35, 160 (1951). Past 


studies have demonstrated that the micro-structure of an ion exchanger makes it physically 


to diffuse to all the active centers of the exchanger. 
ble hee molec ular size of the tons to be idsorbed must be 


impossible for ions of sufficient. size 


considered, The mixed phthalato- 
ulfate-chromium complexes, formed by the addition of sodium phthalate to basic chromium 
ilfates, were chosen for this study because of the marked tendeneyv of these complexes to 


rvregate The phthalate masked sulfate was prepared by adding one mole of sodium 


phthalate per mole of chromium oxide in a 


33 1/3 basic chrome liquor prepared by sulfur 


dioxide reduction, The solution was heated to 80 degrees C.. adjusted to 10.2 gr. chromium 
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per liter (0.6 equivalents Cr per liter) and aged 2 months. Its pH was 3.3. This solution 


was examined by the column ion-exchange technique, using hydrogen ion and sodium ion 


cycles of cation exchangers, and also with anion exchangers in the hydrochloride cycle. 
Che cation exchangers were Wofatit KS, Amberlite IR-100H, Dowex-50 and Scanotit HAF. 
Phe anion exchangers were Wofatit M, Amberlite IR-4B and IRA 400. Solutions of the 
chromium compound containing 2 mu. 
exchanger with a capacity of 30 mg. equivalent. The solution was also treated by the 
dynamic method, described elsewhere 


equivalent Cr were percolated through the column 


. in which the solution containing | mg. equivalent Cr 


is shaken with the exchanger of mg. capacity. By this method equilibrium may be estab- 


lished in from ten to fifteen minutes. The results of these investigations brought out the 


important fact that, by masking basic chromium sulphate with one mole of sodium phthalate 
per mole of Cr.Oy, stable complexes are formed which consist of two-thirds of the total 
chromium as uncharged complexes and one-third positively charged complexes. The results 


were confirmed by electrophoresis which gave values of 65-70 per cent uncharged and 30-35 


per cent positively charged. The presence of the uncharged complexes as the dominating 


constituent of phthalate masked basic chromium sulfate, containing greater than 0.5 mole 


sodium phthalate per mole of Cr, is of major importance in the behavior of these complexes 


in tanning. Tanning experiments were carried out by treatment of hide powder in the 


normal state and heat denatured in water at 70 degrees C. for 2 minutes. The chromium 
uptake, on the collagen basis, was 17.8 per cent chromic oxide for the heat denatured as 


against 11.3 for the normal. Similarly a comparison of deaminized and normal pelt showed 


a greater uptake for the deaminized. The participation of coordinate reactions is thus indi- 


cated. Although attempts to measure the molecular weights were not conclusive, the author 


concluded from practical experience and work of others that this type of masking leads to 
formation of large molecules possessing large equivalent weight in their attachment to col- 


lagen. However, they are not so large as to have their entrance blocked into the inter- 


micellary channels of the exchanger. It was found that the sodium ion cycle was preferable 


to the hydrogen ion, since secondary non-ionic reactions are thereby almost eliminated. 


Dower-50 was found particularly satisfactory. The same technique applied with anion ex 


changers gave 


insignificant amounts of electro negative complexes. For such investigations 


the dynamic shaking method is far superior to the column extractions technique. —R HLT. 


Vegetable Tanning IV. Effect of Strong Acids. Part Il. Sodium Sulfate. By D. 
Burton, J. M. Harrison and T. Turner. J. Soc 


the earlier part 


. Leather Trades Chemists, 35, 170 (1951). In 
f this paper the effects of adding varying amounts of sodium chloride to a 


0 degree Bk. mimosa liquor, adjusted to pH 3.5 with formic acid, were studied. In the 


present part the effect of adding sodium sulfate is investigated. Mimosa extract at 50 degree 


Bk. was brought to pH 3.5 with formic acid and diluted to 40 degrees Bk. Tanning tests 


were made with 0, 20, 60, 100 and 300 mg. equivalent sodium sulfate per liter on pelts 


divided in such a way to avoid discrepancies due to hide variation 


The pelts were delimed 


with 3 per cent borie acid. Liquor to pelt ratio was 7)to 1. The pieces were examined after 


} days, after 10 days and on tanning completion at 34 days. Effects of adding sodium sulfate 


te tan liquer must depend on the acidity, concentration of salts of weak acids and concen 


tration of salts of strong acids originally present as well 


as upon the amount of sodium 
sulfate added. 


The following conclusions apply to tannage of delimed pelt in mim 
liquors containing about 35 mg. equivs. of acidity (to pH 5.8) 


sa 
. about 30 mg. equivs. of salts 
of weak acids and about 35 mg. equivs. of total salts per liter. The effect of adding sodium 
sulfate in quantities varying from 20 to 300 mg. equivs, 


are summed up as follows: There 
very little effect on the pH before 


tanning, and the increase after tanning is almost the 
of all contain more salts of weak acid after tanning. This is 


not due to diffusion from the pelt; nor is it due to the formation of ammonium 


same for all. The liquors 


probably 
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alts, because they are not found present. The total salt content increased slightly during 


tanning for liquors with the 20 and 60 mg. additions; but decreased slightly for the 100 and 
(0) mg. equivalents additions. All liquors contain less salts of strong acids after tannage. 


As with sodium chloride, the speed of tannin penetration increases with increasing additions 


of sodium sulfate. But this does not mean greater fixation because the residual tannin in 
the liquors increases with the increasing amounts of sodium sulfate. Addition of sodium 


sulfate has no appreciable eTect upon the color or grain appearance of the leather in the 


wet state. The wet leather is less firm the more sodium sulfate added. Plumpness is only 


very slightly increased by any of the additives. All samples lost weight at approximately the 


same rate upon drying Yield was not appreciably affected. The degree of tannage is 


decreased to a slight extent. The pH of water soluble matter of the leather falls as sodium 


sulfate addition is inereesed. This is more marked when the tanning period is short. The 


Procter-Searle value is increased by sodium sulfate addition to an extent which depends 


upon the amount added. A small increase in shrinkage temperature is obtained in all! addi- 


tions. This is more marked after 10 days tanning than after 34. It is considered that the 


+ stem of controlling the liquors previously recommended is sound; that it should consist 


of (1) the acidity to pH 5.8, (2) the salts of weak acids (buffer salts). (3) the pH, (4) 


chlorides, and (5) sulfates. In hot liquors small quantities of added sodium sulfate, such 


as 20 mg. per liter equivalent, have a marked effect, but an increase from 200 to 220 or 300 


to 320 is not significant. In comparing the effect of adding sodium chloride and sodium 


sulfate it is seen that there is an increase of the salts of weak acids 
none with the former. A> study 


with the latter but 
f the relationship of the weight of the tanned pelt (based 


both sodium chloride and sodium sulfate shows that the 
plumpness of the tanned pelt is not a function 


on the vield of wet leather) for 


of the total salts to total acid ratio, the acid 
being determined to pH 5.8 RB: 3 F. 
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Carnauba Wax Substitute. U.S. Pat. 2,546,328. K. G. Arabian and A. A 


; Schaerer, 
Berkeley, Cal. 


assignors to Shell Development Co., San Francisco, Cal. Appl. Sept. 27, 1948. 


A carnauba wax substitute consisting essentially of 30-70 per cent each of a mineral oil of 


lubricating viscosity and of a mixture of straight-chain microerystalline hydrocarbon waxes, 
the molecular weights of which are from 550 to 900. the major portion of which have mole 


ilar weights from 600 to 750. 


Separation of Amino Acids. S. Pat. 2,519.378. R. Kunin, Trenton, N. J.. assignor 


to Rohm and Haas, Philadelphia, Pa. Appl. March 16, 1948 


A process of separating a basic 
amino acid from a mixture of amino acids which comprises passing a solution of the mix 
ture through a bed of carboxylic type ion-exchange resin containing carboxylic acid groups 


ind carsoxylic salt groups in a ratio that has been adjusted so that the pH of the amino 


cid solution in contact with the resin is maintained below the isoelectric point of the amino 
icid to be adsorbed and above the 


isoelectric point of the amino acid not to be adsorbed, 


ind thereafter eluting the amino acid that has been adsorbed bv said resin. 


Tanning With a Free Aldehyde and a Free Polyhydrie Phenol Mixture in a 


Molecular Ratio of at Least Two to One. U.S. Pat. 2,552,129. W. Windus. Bristol, 
Camden, N. - Appl. May 11, 1946. Process of 


subjecting a tannable protein material to the action of an aqueous 
solution containing both a free polvhydric 


Pa., assignor to John R. Evans and Co.. 


tanning which comprises 


phenol from the group consisting of resorcinol 


ind pyrogallol and a free aldehyde from the group consisting of formaldehyde, furfural, 
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benzaldehyde and crotonaldehyde, the reactive portions of said phenol and said aldehyde 
heing such that there are present in said solution at least two mols of the aldehyde to each 
mol of the phenol, the hydrogen ion concentration of the solution being adjusted to and 


maintained during the tanning action within the range of from about pH 0.3 to about pH 3.0. 


Tanning Prote:naceous Fibers With a Mixture of an Aldehyde and a Polyhydrie 
Phenol in a Molecular Ratio of at Least Two to One. U.S. Pat. 2.552.130. W. Win- 
dus, Bristol, Pa., assignor to John R. Evans and Co.. Camden, N. J. Appl. Dec. 13, 1946. 
Process of tanning untanned but tannable proteinaceous filaments which comprises immers- 
ing them at about room temperature in a very dilute aqueous solution of a pelyhydric phenol 
from the group consisting of resorcinol and pyrogallol and an aldehyde from the group con 
~ sting of formaldehyde, polymers of formaldehyde, acetaldehyde, crotonaldehyde, benzalde- 
hyde, and furfural, the polyhydroxphenol in the solution not exceeding about one per cent 
Ly weizht and the aldehyde being present in the proportion of at least two moles for each 
mole of the polyhydroxy phenol, and the hydrogen ion concentration of the solution being 
adjusted to and maintained within the range of about from pH 0.3 to pH 3.0. 


Compositions for Treating Leather. U.S. Pat. 2,555,684. A. DeCastro, Irvington, and 


C. E. Retzsch, Bloomfield, N. J., assignors to Nopco Chemical Co., Harrison, N. J. Appl. 
March 26, 1949. A composition of matter which comprises from about 20 to 240 parts by 
weight of an oleaginous softening material, 100 parts by weight of a mixture consisting of 
from about 20 to about 80 parts of a sulfated alkylolmonoamide of a fatty acid with the 
balance of the mixture being a sulfated alcohol of the group consisting of sulfated unsatu- 
rated fatty alcohols and sulfated blown unsaturated fatty alcohols, and at least 50 parts of 
water. 


Treatment of Carroted Fur Fibers. U.S. Pat. 2,555,883. A. W. Harvey. Mt. Leb 


anon, and D. L. Deardorff, Pittsburgh, Pa. Appl. May 8, 1948. In the treatment of carroted 


fur for the production of fur felt, the step of applying to the carroted fur an aqueous solu 
tion containing at least 0.05 per cent of a cationic protein-reactive organic compound having 
at least ten carbon atoms. 


Deliming and Deswelling Hides with Beet Sugar Molasses Waste Liquor Extract. 
Us. Pat. 2,556,649. F. Heinemann, Philadelphia, Pa. Appl. June 23, 1948. The deliming 
and deswelling of unhaired hides and skins with a composition essentially consisting of an 


aqueous mixture of amphoteric betaine, the organic bases: xanthine, hypoxanthine, and 


guanidine, and the weak organic acids: formic, acetic, butryic, propionic, valeric, and lactic 


acid, said mixture being directly obtained from beet sugar molasses waste liquor. 


Comminuted Collagen Product, U. S. Pat. 2,557,871. V. L. Harnack, Munster, Ind.. 
and W. F. 


Bronson, Chicago, Il.. assignors to Wilson and Co., Chicago. Appl. Nov. 22, 
1 


The process of making a dry comminuted collagen product which is capable of rapid 
mversion to gelatin of high strength, which comprises heating a moist, cured gelatin stock 
aving a pH between about 3.0 and 8.5 (as determined on a gelatin solution resulting from 


e cooking thereof in water) at a temperature below about 100°F., continuing such heating 


to reduce the moisture content of said stock to below 50 per cent, and continuing the heat- 
ing 


at a temperature not above 140°C. to reduce the moisture content below about 16 to 18 
per cent, whereby conversion to gelatin to an appreciable extent is avoided, and comminut 
ing the resulting product to pass through a 20 mesh screen. 
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Method of Preparing Solutions of Gelatin in Polyhydrie Alcohols. U. 5. Pat. 2.- 
558,065. L. F. Tice, Salem, N. J. Appl. May 3. 1949. An improved method of preparing 
solutions of gelatin in polyhydric alcohols comprising adding a polyhydric alcohol to granu- 
lated gelatin and simultaneously therewith evacuating the air from between the particles of 
gelatin until the gelatin is thoroughly wetted with the polyhydric alcohol, subsequently 
heating the resulting mixture at a temperature in the range of 80-100°C. until the mixture 


becomes a clear, homogeneous liquid, and thereafter cooling said liquor until a solid mass 
is obtained, 


Apparatus for Facing Leather or the Like. U. S. Pat. 2,558,811. H. A. Bernard, 
Gloversville, N. Y., assignor to G. Levor and Co., New York. Appl. July 20, 1949. An 
opparatus for shaving sheets of leather or the like. 


Manufacture of Tanning Substances. U.S. Pat. 2,559,305. M. Mangold, Frankenau, 


ind F. Neuber, Vienna, Austria. Appl. Feb. 20, 1948. A process for producing tanning 


substances from sulfite cellulose waste lye, which comprises treating said waste lye 
form of a concentrated liquor of about 30° Be. 


in 
with concentrated caustic alkali solution 
containing at least 60 per cent of alkali hydroxide, maintaining the alkaline solution under 
atmospheric pressure at a temperature ranging from 60 to 100°C. for several hours, precipi- 


tating from the alkaline solution the tanning substances which formed during said treatment 


hy addition of hydrochloric acid in an amount imparting a pH value of about 5 to the 


resulting liquid, and removing the tanning substances from said liquid. 


Lignin Resins and Process of Making Same. U.S. Pat. 2,562,898. R. N. Evans and 


A. P. Ingrassia, Laurel, Miss.. assignors to Masonite Corp., Laurel, Miss. Appl. May 24, 
1946 


A thermo-setting resin having water and alkali resisting properties, which comprises 
the reaction product of lignin chosen from the group consisting of isolated alkali soluble 
lignin and lignin contained in hydrolyzed ligno-cellulose fiber, an alcohol chosen from the 
group consisting of furfuryl alcohol, ethylene glycol and glycerol, an aminotriazine com- 
pound having at least one hydrogen attached to the non-ring amino nitrogen, and an alde- 
hyde, said reactive components being in the proportion of one to three moles alcohol to one 


mole aminotriazine to two to three moles aldehyde and the amount of lignin being 25 to 80 
per cent based on the weight of the aminotriazine. 


Manufacture of Syntans from Vanillin and Leather Tanned Therewith. U.S. Pat. 
2,564,022. J. Miglarese, Cincinnati, Ohio, assignor to U. S. Leather Co.. New York. Appl. 
Sept. 8, 1948. The method of producing a tanning material which comprises subjecting a 
mixture of a phenol and vanillin, in the proportions of about two mols of phenol to one of 
vanillin, to condensation and to sulfonation with concentrated sulfuric acid to form a water 


soluble condensation and sulfonated product and reducing the acidity of the resulting prod- 
uct to a pH of around 3.5. 


Apparatus for Conditioning Soles, U.S. Pat. 2,564,039. W. D. Thomas, Mass. 
signor to United Shoe Machinery Co. Appl. July 27, 1946. 


- 


as- 
A conditioning apparatus com- 
prising a cabinet, a plurality of members supporting a plurality of soles within said cabinet, 
manually operated means for moving soles into the cabinet and ejecting them. 





NOTHING LIKE IMPROVEMENT! 


and the “Double Action” 


New NOPCOLENES 


bring you improvement PLUS 


Ever hear how roast pork got its start? 
Charles Lamb, essayist, has given us the dope, 
culled from an ancient manuscript: A Chinese 
hog raiser let his pigs share his home. One 
day, his son burned down the family shack 
Groping in the ashes, the boy encountered 
roasted pig. He licked his fingers to cool 
them . . . and brother! how good they tasted. 
He grabbed for more meat, and gave his dad 
some. Together they quickly built a new 
house, put new pigs inside, and set the place 
afire. Neighbors caught on, and home-burn- 
ing became the favorite pastime in China. 

Today, modern appliances heat-seal pork 
juices and cook ‘‘to a turn” . double- 
action improvement of the first magnitude! 

Ever hear, too, how Nopcolene® fatliquors 
got started? Through extensive research, 
backed by the conviction that ‘‘double-action’’ 
oils, giving excellent surface lubrication plus 


easily controlled penetration, would aid the 
tanning industry tremendously. 

The first Nopcolenes proved our theories 
sound, but today's improved Nopcolenes are 
truly unique. They accomplish an over-all 
fatliquoring job with exceptional efficiency. 
Using them singly or in combination, the 
tanner can obtain leather with any degree of 
surface feel, temper, hand, break or stretch 
desired. 


Full information, and working instruc- 

tions are available upon request. 

Free! This book gives up- 

to-the-minute data about 

Nopco's improved Nopco- 

lenes, and formulas for 

various leathers. Send for 

Q@ copy. 


Nopco Oils Make Good Leather Better 


NOPCO CHEMICAL COMPANY, Harrison, N. J. 


Branches: Boston © Chicage * Cedartown, Ga. © Richmond, Calif. 


*T.M. Reg. U.S. Pat Of 





rm 
Builds up body. Improves covering power and 
spread. Nourishes fiber and eliminates harsh feel. 
No manipulation necessary. 


76.13 a1 994.ae imparts permanent flexibility. Does not “pipe” or 


crack. Covers cuts and imperfections. 


& | SUEDE SPLITS | Plumps the skins, strengthens and builds up low 


ends. When sueded the skins have a velvety 
nap and full mellow feel. Does not lay on the 
surface. 


Manuf acturers 


Established 1900 


o & complete |i 
Fre sac Apex Chemical Co.; Inc. Cf specialties for 


225 West 34th St., New York 1, N. Y. © fanning trade 


UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
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It’s Easy with Lineo Products 


Do you believe the maintaining of 
LINCO PRODUCTS wieied 1 aa Melee 
* eathers at lowest possible cost are necessary 
PANCREATIC BATES To accomplish this, no single improvem 
FILLERS n be the answer but a lot of steps 
SOLE LEATHER FINISHES i ! 
TANNER'S LIME 
AND CHEMICALS We invite your ries and permission + 
th LINCO PRODUCTS. 


L. H. LINCOLN « SON, :... 


COUDERSPORT, PA. 


MANUFACTURERS AND DISTRIBUTORS OF TANNING MATERIALS 
CONSULTANTS ON TANNING PROBLEMS 





porneo O TG A extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, WN. Y. 


UNIFORM TANNER’S OILS 
for Every Type of Leather 


MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


LEATHERS OF 
. UNIFORM QUALITY... 


Sun’s ‘“‘Job Proved’’ Leather-Processing Oils produce 


light, even-colored leathers, uniform in quality, 
temper, and tensile strength. The action of these oils 
is fast, stepping up production. Sun Leather-Process- 


ing Oils are easy to mix. They do not form surface 


scum. For more information, call your nearest Sun 
Office ... or write to SUN Or, Company, Philadelphia 
3, Pa. In Canada: Sun Oil Company, Ltd., Toronto 
and Montreal. 


SUN PETROLEUM PRODUCTS UNOcO=> 


“JOB PROVED” IN EVERY INDUSTRY 





Cable and Telegraphic address: 
WEIBULLTAN - LANDSKRONA “ 


Telephone No 
LANDSKRONA 3760 


Well-known brands— 


of Oakwood, Larchbark, 
Wattlebark, Quebracho 
and Myrabolam Extrakt; 
spray-dried and solid. 


Also — spray-dried Spruce 
"Wargotan” Brand. 


EXTRACTS OF QUALITY AT 
TANNER'S SERVICE. 


Represented in 
U. S. A. by: 


THE OLSON SALES AGENCY 
20 Broad Street 
NEW YORK 5, N. Y 


> y ee ee 4 i * ad 
ARTHUR C. TRASK CO , On a all ie te 
4103 South La Salle Street Re 
CHICAGO, ILL. 

HARVEY J. BOUTIN 


"aw, 
7 Front Street See 
SAN FRANCISCO, CAL. 


GARVAMNES AB WEIBULL “*"°**°Sveoen 








Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 
used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol's low relative toxicity, ease of handling, and economy 
have contributed in a large measure to its 


acceptance in the trade. 


Sebacol produces clean, 
uniform, quality leather 
under varied beam- 
house practices. 


WALLERSTEIN COMPANY, INC. 


180 MADISON AVENUE + NEW YORK 16, WN. Y. 





BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
WASHETTE * WHITE AND COLORS 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON » NEW YORK + ST. LOUIS + CHICAGO 


EISENDRATH rine CALF LEATHERS 
IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. + Tannery at Racine, Wisconsin 
195 South St., Boston, Mass., Day Gormiey Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 





BORAK: BORIC AC/D 


Borax and Boric Acid have long 
been used as chemicals in the 
tanning and finishing of good 
leather. 


Distributors of Pacific Coast Borax Co. are lo- 
cated in principal cities of the United States 
Write for our Booklet: “Processing Heavy Leather’ 
PACIFIC COAST BORAX CO. 


Division of Borax Consolidated, Limited 
LOS ANGELES « NEW YORK e« CHICAGO « CLEVELAND 


MANUFACTURERS OF THE FAMOUS *20 MULE 


TEAM” PACKAGE PRODUCTS ® 


HOES LEATHER CONE. | pn oI IEN INC 


SOLE LEATHER 
Buford, Georgia 


TANNERS SINCE 1873 


Tanners Cut Sole Division . 


° Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 


type and full rigged hand tooled 
roping saddles. 


BOSTON, MASS. 
ST. LOUIS, MO CHICAGO, ILL. 





QUALITY IN... 
PRODUCTS! 
SERVICE! 
RESEARG 

g /| 


For many years, E. F. Drew & Co., Inc. has 
supplied the leather industry with excellent 


leather oils and related products DREW PRODUCTS 


SULFATED OILS . coo ons « SPERM ONS « NEATSFOOT 


Continuous, never-ending research OUS « SPLITONS «+ VEGETABLE OLS + CASTOR ONS 
SUEDE ONS 
product testing under actual plant con- 


| RAW OMS . vers TA TANK 
ditions extensive production facil- sckenisallnsssimsess Meco oo 


Ol, + LUXOLENE AND OTHER SYNTHETIC ESTERS 
ities . strict quality control . . . years 


of extensive experience in working hand- SPECIALTIES « acum stasie ons + DEGREASING AGENTS 


. SYNTHETIC DETERGENTS + SYNTHETIC ESTERS 
to-hand with the leather industry 


WEOPALS . warer-so.usie, NON-IONIC FATLIQUORS 


these are the guarantees behind every STUFFING OILS AND COMPOUNDS 
Drew product — your assurance of quality in 





products, service, research! 


Just Call or Write 


LEATHER OILS DIVISION 
E.F. DREW & CO., INC. 


BOONTON, N. J. 
NEW YORK CHICAGO PHILADELPHIA 
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Where Coverage Counts! 


Shoe and Leather REPORTER 


Now more popular than ever! 
Shoe and toler Reporter’s Shoe and Leather 
TANNERY BUYER Section, REPORTER 
published in the third issue of 
every month, is read by every Boston (Hdatrs) Wadidesten 
important executive, superin- Chicago S. Leonie 
tendent, chemist, and buyer. New York London, Eng. 
It has coverage where cover- Philadelphia Los Angeles 
erage counts! San Francisco 


SHOE AND LEATHER REPORTER 
210 Lincoln Street, Boston, Mass. 


Representatives in 





Nalem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 








¢ 240ul Avs am paau 


VINISUIA SAM '€ NOLSITYVHD HLNOS 


NOILVYOdaYOD NOILNaid whlidva 


Aq se6euvo, abe) u! pasnqoeynuew 


00°'L9 °° . * * . * . . . “ S°eN 
SE"L . . (2]qezIpixo jou) O*eN 120 


Oor'o x - * * a x * . i> EN 
'N eR Of sjez3ayy Aaeapy 12030 
%$000'°0 ” 8 « * » * = “ a a4 


S3NV1d AGIHdINS WNIGOS 


S.WNINVE JO SISATVNYV TWOIdAL 





Barkey Importing Co. Inc. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 
Solid and Powdered 


Produced by 


S. A. LEDOGA 
MILANO, ITALY 
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Reds ON GLAZED LEATHERS 
CALL FOR THE POLAR REDS! 


The level-dyeing Polar Reds offer the tanner a broad selec- 
tion of reds which are particularly suitable for the glazed 


leathers currently in vogue. 


Characterized by brightness and clarity, the Polar Reds are 
attractive self-shades and useful shading colors for chrome 
grain leathers. Their tinctorial strength represents excel- 
lent money value and they have good covering properties 


combined with generally good solubility. 


When you need reds for glazed or other grain leathers, let 


Geigy match your shade with the Polar Reds. 


EY GEIGY COMPANY, Inc. 


Dyestuff Mokers Since 1859 «989-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


BRANCH OFFICES: Boston * Charlotte,N.C. * Chicago * LosAngeles * Philadelphia 
Portland, Ore. * Providence * Toronto 
IN GREAT BRITAIN: The Geigy Co., Ltd., National Cuildin=s, Parsonase, Ianchester 








STANDARD HIDE POWDER 
A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 








MORITE BRAND 
Sulphonated and Compounded 


OILS 


WHITTEMORE-WRIGHT COMPANY. INC. | 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. | 


EST. 1908 





KEPECO  FINNALINE KEPOLAC 
.\ EMULLO  FRESKO FONDO 
B 9) RICCOTAN UNI-LAK 


d wT Reg. U. S. Pat. Office) 


S 
| -EPEC Cmenncas Corroranon 
Milwaukee |, Wisconsin 





ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 
CHICAGO, ILL. 


4103 S. LASALLE ST. 
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Tinis es 
for all types of 


date 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone: Humboldt 5-3470 


ESTABLISHED 1883 
Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
171 William St. 683 Atlantic Ave. 
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Which magazine does the outstanding job in editorial service? 


Which magazine has 87‘¢ more paid and audited circulation? 


Which magazine carries more than 100‘« more advertising? 


Tanning industry executives know 
that only in Leather and Shoes do 
they get the complete and timely job 
in news, markets, features, and edi 


torial service. 


Complete and often exclusive cover 
age of technological progress in tan 
ning methods and production, sup 
plies, materials, equipment and ma 
chinery, plus the facts about demand, 
markets, uses, and trends in the 
leather-using division of the industry, 
plus the keenest, most thought pro- 
voking editorials on the leading pro 


blems and interests of the entire field. 


Because they get the fullest measure 


t 


it service each week, tanning execu 
scribe to L & S at an 87% 


higher rate than to the second paper 


almost 2 to ] leadership. 


This leads naturally to greater pro 
ductivity for advertisers who respond 
with the greatest volume of adver 
tising. L & S carries 124% more tan 
ning material, chemical, oil, etc., ad 
vertising than the second paper, and 
117% more tanning machinery and 
supply advertising. 


That's the 


story about 


magazine 
leadership in the tanning industry. 
It's L & S all the way. If you want 


more facts, write us today 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 





all natural ex 
f tanning oF 


SYNKETAN 0-230 


A liquid syntan, combines with 
tracts. Practical for any tyPe ° 
retanning- Replaces Sumac- 


SYNEKTAN NPP 
an dyeing, produces 


For pastels i 
leather. 
SYNEKTAN NCRP 
\n combination tannage; °F in dy 
chrome stock for better grain. 
TANASOL nco TANASOL D 
(Liquid ) 
d color. 


(Beads oF Powder) 
With extracts, for lower costs and goo 


full plume 


ebath for 


Bleaching chrom 
for level dyeing 


EMULSIFIERS AND 
For good degreasind: 


Samples and 


ew Jersey ° Los Angeles. Californio 


rsey * Carlstadt. N 


Plants at: Passaic. 





REILLY- 
WHITEMAN - 
WALTON CO. 


— 


| anne nares PA. A 








PRESTO ¢ oLor COMPANY | 


STABLISHED 1918 


CUDAHY. WIS. 
MY 
Dry Colors — Leather Finishes 


Garden State Tanning Ine. ae of Knowledge is 


by the Investigation of Matter”. 
Pine Grove, Pa. 


Manufacturers of 
Upholstery Leather 


New York Office 330 Fifth Avenue 





INDEX TO ADVERTISERS 


AMERICAN CYANAMID COMPANY 
AMERICAN DYEWOOD CO 
AMERICAN EXTRACT CO 

APEX CHEMICAL CO., IN¢ 
ARKANSAS COMPANY, IN¢ 
ARTHUR C. TRASK CO 

ARTHUR THOMAS CO 

ATLAS REFINERY 

BARKEY IMPORTING CO., ING 
BARIUM REDUCTION CORPORATION 
BONA ALLEN, ING 

BUCKMAN LABORATORIES, ING 
CALCO CHEMICAL DIV 

CHEMTAN COMPANY 
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FRANK F. MARSHALL 

GARDEN STATE TANNING INC 
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GEIGY COMPANY, INC ncn’ 
GENERAL DYESTUFF CORPORATION 
HADLEY BROS UHL COMPANY 


HOOKER ELECTROCHEMICAL CO 

HOWES LEATHER CO., INC re 
INTERNATIONAL PRODUCTS CORP 
KEPEC CHEMICAL CORPORATION 
LEATHE 
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AND SHOES * 
MANUFACTURER, THE 
. H. LINCOLN & SON, ING 
MARDEN WILD CORPORATION 
MARTIN DENNIS CO., THE 
MEAD CORPORATION, THE 


NATIONAL ANILINE DIVISION, ALLIED CHEMICAL & DYE CORP... 1\ 


NOPCO CHEMICAL CO 
OHIO LEATHER CO., THE 
OLSON SALES AGENCY, THE 
PACIFIC COAST BORAX CO 
ISTO COLOR CO 
Y-WHITEMAN-WALTON CO 


NEWARK LEATHER FINISH CO 


aL eevee 
ER PLATE IMPORT AND EXPORT CORPORATION, THE 


BESON PROCESS CO 
HM & HAAS 
SALEM OIL & GREASE CO. . 
SANDOZ CHEMICAL WORKS, IN¢ 
SAXE CUTCH CORPORATION 
SHOE & LEATHER REPORTER 
SOCONY-VACUUM OIL CO 
SOLVAY SALES DIVISION, ALLIED CHEMICAL 
SUN OLL COMPANY 
rANEXCO, ING 
rANNERS’ COUNCIL RESEARCH LABORATORY 
TEAS EXTRACT CO 
UNION STARCH & REFINING CO 
WALLERSTEIN COMPANY, ING 
WARNER CO 
WHITTEMORE-WRIGHT CO 
WOLF, JACQUES & CO 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 
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THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
University of Cincinnati 


6G 


We serve the Tanning and Leather Industry 


through a broad program of Research. 





CHESTNUT 


ITALIAN EXTRACT 


highest quality — made under 


the supervision of the world’s 


leading extract chemists 


Cipec Brand 


TYPICAL A.L.C.A. ANALYSIS 


Solid Powder 
TANNIN 61.72 66.7 
NON-TANNIN . 2585 2N.2 
INSOLUBLES 65 6 
WATER ; 15.98 11.5 


ASH 67 82 


Clean Light Color — Smooth Silky Grain 


For further information address 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago 6, Illinois 


SOLE AGENTS 
U.S.A 








MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 
Te he oe -S 61.55 
NON-TANNIN . 16.03 


INSOLUBLES. ... 1.70 
a ae 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 


grain, good color and break, as well as a round feel. 
Blended into sole leather tannages, it has given better 


yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 








DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lid., 20 St. Paul St., West, Montreal: 73 King 51., West Toronte 
ENGLISH REPRESENTATIVES: 
Roy Wilson, Dickson, Lid., 7-8 Railway Approach, London, 5. E. 1 





